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This instructor's resoui:cfi guide, one in a series of 



products from a project to develop an asi^ociate degree program^f or 
paraipr<?!Eessional rurlil family health promoters, deals with teaching 
chemistry for the life sciences. Cpvered in the first/s6ction of the 
volume are the role of chemistry, in rural health promotional 
training, general objectives and Recommendations for the instructor, 
l&bor^tory recommendations, and references and sugg^i^ted course 
tests. A series of unit overvirews dealing with the following topics 
are presented: matter and measurement; the' composition of matter; 
chemical iDopding; compounds 'tfnd chemiqal change; gases and , 
respiration; water; solutions; acids, bas^s, and salts; nuclear^ 
chemistry and- Iradiation; organic .chemistt^y; hydrocarbons; oxygen 
derivatives of hydrocarbons; fats; carboWdr^tes; and proteins. Also 
included are a series of laboratory' experiVients dealing with ^ 
dentistry and metric measure, chemical reactions and factors that 
affect their rate, the Charles Law, hydrates, principles of acid and 
base neutralization^ radioactivity, reactions of alcohol, ^asj^ir in and 
oil of wintergre^n,. determination of Vitamin C, and powdered Inilk 
veorsus whole milk. A discussion of methpds and materials for use in ^ 
^student evaluation arid a description of mother mat^Tals in the Family 
Home Health Training Program series conclude the Jguide. (MN) ^ / 
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RURAL HEALTH PROMOTION - 
Definitions and Assumptions 



* The Associate Degree in Rural Health Promotion was 
developed oufe of concern for th^ health status of 
Americans in rural areas. Behind the development of such a 
paa^aprofessional degree lie (^rtain definitions and 
assumptions about rural areasNtnd- the health problems they 
face. It is therefore appropriate 'to delineate some terms 
and ^concepts before describing the degree and its ^ 
components .in more detail. While this discussion will not 
attempt to comprehensively document the changing 
perceptioi^s of rural issues, it summarizes t'^ie development 
of "mind-sets" which undergird the developiflent of this . 
projects ^ , ' 

Probably the most difficult definition to make is Qf. 
the term " rural ".^ While we can easily quote dictionary 
definitions, there are important- intrinsic and extrinsic 
connotations to the word "rural" which also need to be 
Explored. The term ru:^al carries with itf tacit 
assumptions about ^population density^ typ.es of employment,, 
character and structure of population centers, as well as 
the values and outlooks of the citizens. For example, 
RURAL^s seen as: 

qpuntry, ncbt city ^ ^ 

]|^rovincial , limited in perspective * \ 

unsophisticated • ^ . 

rustic 

^ ^ simple', leisurely paced life ^ 
r religious 

agricultural ^ ' ^ 

William H. Friodland, in an artiqlc in The JournsH' of 



Rural sociology in 1982, suggests that if we bas^^r 
definition of rural on the concept of this type of 
homogeneous culture, tl^n we i^ill find few rural areas ^ 
left in the United States. This country has seen the 
development of an urban - rural cfbntinuum in terms of 
population densities whigrh blurs any clear cut 
geographical definition, producing "fringe" areas with 
cctnbination characteristics. So called "reverse" migration 
to lower density areas, as well as the effects of modern 
news and entertainment media, have resulted in "country" 
communities wher^'many of the basic conditions of urban 
life are reproduced' - culture, food, commodities,. 

inter^ts, ettp. . - 

These views of the changing character of rural 
populations are upheld by other studies in a variety of 
.fieldsv Farms have become agri-businesses, with even small 
farms'^showinq the impact of technological advances. Farm* 
••managers" show the same life style illnesses of stress 
and' overload as do urban managers. More importantly, 
*hile three out of f-ive country residents in 1920 were 
engaged in farming, by 1970 this had changed to only one 
out of five - and is still dropping. Of the populations in 
rural areas, 24% of the whites and 11% of the blacks were 
recent arrivals - coming originally f^om urban areas. Yet 
total rural population size has changed little since 1920, 
while urban populations have often tripled. 

Even popul^ation size definitions for "rural" vary 
from expert to expert; The Encyclopedia Britannica (1975 
ed.) defines U.S. .rural populations V default - by saying 
"rural" is "not urban", and "urban" means places o^ 2,500 
or more and ^hoir fringes. ^ dictiqiiary definition givoa 
rural as "areas with loss than 1,500 population". 
Obviously, the ai^ea's size as well as its population - 
shoulc\ bo considjjKcd. 



' • . \. .' • • • ^ 

^ In the Unit^Gd States, 25% of -the . population lives, on 
90% of the land. For these "rural" areas, density varies ^ 
from 200 per square mile near cities to one per ten square- 
miles in the western motintains. In addition to density 
^dTTferencesrthe midwestern rural resident is still most 
likely to be involved in agriculture, the Appalachian 
rural populations organize^ their lives around the mining . 
industries, and ,in -the Carolinas, rural populations often 
include high ■ per<?Bnt^ges of textile workers. 

What characteristics^ DO occur consistently in rural 
ar^as? While "(individuals and special ifub-populations may 
defy these trends J rural populations do seem to have: 

* twice the poverty rate as cities 

* :nore un.der and unempl^byed adults 
lowe? educational status _ — 

* higher percentages of children, elderly, and poor 
The last item on the preceding list leads us into the 

specific health problems of the U.S. rural resident, for 
all throe sub-populations - children, tho older ly, and the 
poor - have more health noeds than the average citison. 
However, once again. the specific health needs of rural 
areas are somewhat inconsistent with -our preconceptions. • 
While we picture tho ."country lifq" as leading to healthy 
longevity, the rural populations of America have moro 
activity limiting chronic health conditiona than do urban 
populations. Rogardloss of our vision of country life as 
providing healthier ai'r, diots, and activity, rural 
citizens suffer .from more heart conditions", moro 
j^rthritis, more mental illness, mbre high blood pressure , 
and moro Yis»^al impairtndnt. Infant mOi.-tnlity ratoa aro 
higher, alcaho^ uses and tho resultant drinking and drivinq 
mortalities are sovore problems. In othor words, the 
health issues associated with life stylo aro moro 
prodominant in th<j country than in our "hi?jh pros8Ur«', 
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polluted/ unhealthy-cities. ... 

These, and other health probleris of the rur^^l areas 
of our country, '^ire made more distressing by the realities - 
of non-urban health care. .The following 'figures, taken , . 
from the report on Health Care in Rura^i- Ar.erica ( U.S. 
Dept. of Agriculture .a^llet^in 428j , show how rural areas 
provide for health care: , ^ 

area typo medical personnel ^ 

per" 100,000 population ^ 
/metropolitan _ 157 . 

non-metro. ^ 
rural (near urban) 35^ 
rural ( far from urbkin) ^ 37 , 

The problem is not with acute care - hospitals arc 
often equally accessible' to the urban dweller, the 
suburban awell(>t=.vaTKl the rural resident ( at least in 
terms of access time" - "from my hous<> to seeing, the . 
doQ?tor" ). Xt in prociyoly tk- type of life stylo • 
oriented services, focusing on chrorVic and preventative? 
'care, which are needed by the rural resident whitlv arc not 
available. This is an age - old problem; as Hippocrates , 
said, " Healing is'a matter of time, but it is. somc>timo3 
also a matter of opportunit'y . " 

CartAinly one way of approaching theno problomn jn to 
incr«aoo the numbora of traditional health proforjriionain 
who servo rural aroaa. Thin provr**! to eaoict: ^aid^ 

than donej physicians and nursed are co3«ily to train and 
codtly to ijupport, if not for the area they Morve t»)on for 
sTcirity au a whole. Moreover, tho n.r;. nurnop n n^^n'^raJM^ 
{^y,poyt- on J-lnMVhhy P»opln atat^'n that ma jor yaina^ tn th^? 
Vvaalth rttatud of America(ia in gemjral will not be mad^ by 
increasing accor^a to tracTTtyional treatment alone, but will 
alao reguLrc? onhancfid dmphariin on promotion of dinoatu? 



provontativo life styles.. 

In' this sane vein, but focused on the needs of rural 
areas in particular, the rloalth Care in Rural Ar-.erica 
report suggests that cor-r.unities train residents to serve 
as paraprofcssionals in health care provision, froj^ ; 
EMS( E?rorgenc>- Medical. Tochniciah) sekyiccs, to basic first 
aid, and on to health prono'tion and health education. Eva 
J. Salbor and her co-workers in North Carolina addresse^iy/ 
those needs *by exploring the usefulness of ."ht>alth^ 
facilitators" tsr^lay advisors". Their project sought to 
"promote good health and prevent illness rather than 
concentrating on the cure of illness alone" by using lay 
members of a comnunity who have received "training in 
promotive health practices, prevention of disease, in 
early recognition of illness together with first aid 
me-asuroG." 

in A sociology of Health by Aridrew C. Twaddle and 
Richard M. Uessl«>r, the authors state that "...of all the 
otrntoqlon for improvinfj nodical c^ro for the (rural) 
poor, lUis substantial increase in tu'W nOyphyNician mridicnl 
manpower is possibly the most important innovation..." 
Even in the areas of mental hea.lth (as discussed it| Mental 
Hoal th of Rural Amorica ,N'lM}i>»and The Nonprofosnit^'nal. 
Hoyoltitlon in Mental Health -by Francine Sobey) 
^pnraprofoydional.'* from rv\^'^l, communi tien have^been u^ujd 
effectively. Part of the tmrotluction to Gobey'r} \n)Ok 
comfnontj^, "Nonpf of erisionalr! ai'e utili^^ed not oiwply 
because profeaaional mart|5<)wer is unavailable? but rather to 
provide new aerviceo in fnnovative ways." 
\ Althr^wyh mo-it r)f the training fot^^nuch 
lafaprofe'sdixinatr;, in both \:.\\" mental and phy«idal h'-alth ^ 
areas, b^?cjan asgLnrermal training prooiaittS. in both case^ 
expanded pi'Ofjraln?-o»oon became important, Twaddel and 
Hessler diiicurir. t)u? probUim, t>f inr.uf ficient traitiina, both 
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in terms of its. impact on lay workers competency and 
acceptance by existing professional ca>re givers, as well, 
as th^ impact on upward or outward" mobility . They quote 
one paraprofessional "a's, saying "I don -t have a decree, so 
if *I 'left here i may have to ^o ... back to. business y, 
machines, r dori't; really feel secure. If something- / 
happens you have- toft ry and get a' job. You should. at least 
get an a^ocia-t.es degrfe^e'^qi; cVlege." Nev^ 
Twaddel end^s the 'section* on Community Wealth Workers with . 
these thoughts, Z. . .'the s^d has bben planted for^changes 
in health, manpower If heaJ^th care is to b^ made. * 
available to all as a "^ght on the Orde-r of public 
education , then change mxast occur ... . The community health ^ 
worker program has provided a' model for the creation of a' 
■new occupational hierarchy." 

These then are the component^. which shaped the 
development of the Associate of Natural S<iience? in Rural 

Health Promotion: • , . - 

' 1. the realities and myths of rural existence . 

2. the need for enhanced health care in rural 
areas based on chronic life style illnesses 
and on-going inadequate numbers, of treatment 

professionals 
■ 3'. the perceived and 'experienced strength of 
utilizing coitmiunity paraprof essionals v 
4. the training insufficiencies defined by both \ 
• prof essionals. and the parapro^ssionals 

themselves ^ 

The ^ext section^ summarize the specific 'philosophie 
and content of /tlfie Associate Degree 48^^11 th Promotion, 
. followed by suggested uses, and then detailed course 
content. For other published materials on thiff project,^ 
please. refer to the Supplementary Materials at the Ind of 
the 'course materials . , 



AN ASSOCIATE DEGREE IN - . 

RURAL HEALTH PROMOTION " ^ 



As' an innovative apprp'ach tp meeting the health needs of rural 
^ertcai the Rural Health Proniotion Associate Degree has been 
d^vel6ped by the Baptist cjpllege at' Qh^rJ.es,ton under Contracit 
300-81-0436 with'the U. 'S." Vepartmerit of Education, ^^ff ice of,' 
"Vocktional and Adult Education. . the. curriculum and special /qdurses 
.developed under this contract do not reflect ideas that ar6 new to 
health Instead/ ^hey draV upon several maturing conceo/s: health 
promotion, paraprofessionafL preparation, and holistic jprinciples. 
These concepts have be?n, ittsed to develop an integrated, state of the 
art, approach to person^ and community health enhMcemen€^-the 
paraprofessional de^t^ in health ,promotion. 

First, the program represents thd movement toward health promotion 
as an /equal partner with treatment , in iniprovi^ig the health status of 
Americans. The 1979 U. S. 'Surgeon General 'y Report on Healthy People 
explored in great detail the role health p/omotion and disease pre- 
vention will play in further expansion the Nation's ^ealth care 
system. The American Rural Health Newsletter (April 1983), in looking 
at "Rural Health Care at the Crossroa^d", points out "the public's 
desire for comprehensive health and/its growing interest in health 

■ . ■ ■ ■ ■•."/-;■ 

proipotion." / 

Secondly, this program reflects an increasing awareness of the 
- usefulness of paraprofessional/ in expanding the impact of health 
care systems. Health promotion is one of the few areas of health 
services which is relying niore on "i^eople power" than on sophisti- 
cated technology. SinceVthe goals of health promotion always 
includes. the empowerment of the individual to make decisions about 
his own health habits/and environment, the use of paraprofessionals 
is particularly appropriate. Working under the guidance of treatment, 
health education, ahd public \ie.alth specialists, t^ie paraprofessional 
can extend the reath of . existing health promotion programs in a 
variety of settings from medicine and^psychology to industry and 
religion . In the introduction to The Nonprofessional Revolution 
in Mental Health (Sobey, 1970) Frank Riessman points- out that 
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- ■ »Nonprofe80ipmta are utilised not simply heoauae 
prof eaaional manpower U- unavailable but rather _ 
to provide new aeroiaea in innovative iiaya. .. It 
ia noteworthy' thai their main .funoivon -haa^^not b^en 
to relieve profeaaional ^etaff to taaka requ%r%ng ^ 
. Uaa'than profeaaionaViexpertiae- The- moo or 
finding ia that nonprofeaaionala are bft^ Jj^fittnea- 
i for new aerviae.j^unationa and. rolea» in ^ 
' oaaea role&"ihat were- not previoualy b^ 



The idea to use two year college programs to train such parapro- 
fessionals is not new. The Mantal -He alth of Rural America (Segal, 
1973) evaluated projects, which experimented with ways to5 meet rural 
mental health needs. , The projects seen to have the greatest impact . 
w^re two year iollege programs designed to prepare people to work as 
paraprbfe&si5nal8^in a wide range; of community settings. The Rural 
Health Promotion Degree is different in. the following respect. The • 
two year program designed at the Baptist College reflects v^|^ 
specifically the current* movement toward holistic principle^Jp 
-^ hekthV-ltather -lTiirifo-^ ^ 

health, the program provides formal educational experiences in studies 

relevant to the "whole" person. 

■ The curriculum draws from a strong natural science base (33 

credits) to build an understanding of both the biological and psycho- 
logical aspects oi human health. By including studies in religion 
and sociology, as well as written and spoken communication skills, . 
it prepares the student for effective intervention in social and 
interpersonal settings. Then, to focus this basic knowledge on 
disease prevention/health promotion, the program includes spec^ 
ized -courses which provide understanding of ' health care organij^ 
and issues, health promotion methods, fundamentals of paraprof 
care and a prevention/promotion practicum experience. . A. 

The Associate Degree in Rural Health Promotion was desigW to 
fit comfortably into a traditiorfal four year college's offering) 
into aciy technical college whioh offers general Associate of krt\ 
^ or Associate of Science degre/s. At least one full year of the pr^am 
is made up of courses Wh4g^re commonly offered by' psychology.. 

O ' 10 
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or 



science., socyiogy, mathoinatlcs; English," and religion .departments. , 
The ^specia^Uzed; courses related to Health t)romotion and poraprofessional 
stiiils will often be useful to students/in otherrdlsciHiV^s whp plaiv ' 
to work in settings' whicb interface^ with health care prWiders. In ^• 
addition, th| degree's specialized content might be used L develop ' 
a niinor in health promoticK^ for baccalauseate students on^o provide 
required courses to update existing allied health and related 
degrees. 

The specific course content of the Associate Degree in Rural 
Health Promotion is listed in annotated form in the next section. 
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^ SUGGESTED ACADEMIC CONTENT . 



"vLlatfed b«low are those courses suggestecj as requii^ed td earn 
an Aaaoclate Degree liv Rural Health Promotion. The courses- marked 
with an aatferisk (*). are those which were specifically designed for, 
the Health Promotion degree and are available as part of this set 
of materials. Whole prerequisites are not not^d here for the special- 
ized courses, specific prerequisites are in the detailed materials . 
overvlewlng each course in the series. ^ 

■ . . ) , ■ •■ ■ ' 

English Composition and Rhetoric: Courses designed to imijrove \ 
students ability to express themselves accurately and 

' • effective in writing. (6 credits) v*, ■ 

. - ,« ■ 

*Interpersonal Communication-Techniques and Styles: This course 

will teach techniques of good interpersonal • communication 
» include specific skills in listening, decisibn making, 

observation, assessment, interviewing, and group pto.cess." 
It will explore the effect of iridividual attitudes and • 
beliefs on communication as well, as cultural characteristics 

of •communication and barriers to communication. (3 credits). 

General College Mathematics: A course in general math skills with 

an emphasis on application. . (3 credits) Or a more advanced 

course. * » 

General Psychology: An introduction to concepts ^derlying the 
understinding of behavior. (3 credits). 

Human Growth and Development: An overview of human development 

psychold*gJLcally for conception through senescence, with an 
emphasis through adolescence. (3 cred^td) ^ 



P^chology of Adulthood and Aging: A study of development during 
adulthood. (3 credits) ^ 

Princip'ies of Sociology :j A focus on the ways sociology provides ^ 

understanding of group behavior and human relations. (3 credits) 

Introduction to Community Services: Introducing the organization. 

methods, "settings of community social services. (3 credits; 

Survey of New Testament: The content of the new testament. 
(3 credits) oll 
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Introduced/on to Group Dynamics: ReligioMB and paychologlcal principled 
ajfplied to interpersonal relationehipa and group functions , 
V ^3 credits) J 1^ 

Anatomy /Physiology: A study of human structure and function with^ 
emphasis on the'h)ody systdfas. (A credits) ^ ^ 

Microbiology: Study of micro-organisms with emphasis on iibrmal .and 
pathological conditions in man and ^environment . (A credits) 

^Epidemiology : A study of the inter-relationship among organisms, 
the environment, and man. The course develops an under- 
standing of the history. of disease, their signs, symptons, 
and prevention. It provides a working Jcnowledge of the 
terms; morbidity, mortality^, acute disease, and chronic 
disease. Basic data ^re presented concerning the application 
of demographics, community heal t J) care, and the epidemiologic^ 
study of the causal factj/rs of disease. (3 credits) 

Nutrition: Concepts of hur^^rJl^vition applied to health and disease, 
world hunger, and^rsonal nutrition. (3 credits) 

^Concepts of Chemistry : . .Key' principle;s needed in allied health and 

liberal artSr^ -JC^* tfriedits) 
^ t ^ 
*Health Carje Organization and Issues: Tne purpose, functions, and 

administration of community health care services, public 

and private. A study of issues affecting health care . 

utilization and delivery ; consumerxsm, ethical issues, and 

future technology. (3 credits) 

> - ^ \ 

*Health Promotion Seminar: A^cognitive presentation of the major 

areas of emphasis for'health promotion - exercise, concern k 
over what we put into our bodies (foods, alcohol, tobacco, 
and other drugs) , and living in high stress environments— . 
and concommitant presentation of the -major techniques of . 
personal responsibility and personal change. The course 
requires application of these conce)?ts to develop experi- 
ential knowledge in behavior changei^ It will also develop 
critical consideration of emerging health promotion ideas 
^in both ptofessiofial sburces and the popular media. 
^(1 credit) 

♦Fundamentals of Papgl^rof essional Care I and II: Development and , 
application of knowledge and paraprof essional skills in 
physical care, emotional support, per?;onal hygiene, and safety/ 
first aid. Acute and chronic conditions will be covered. 
Working knowledge of medical terminology and consumer, 
oriented pharmacology. Laboratory experiences complement the 
lectures and include certification in Cardiopulmonary 
Resuscitation. (8 credits) 
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*Practl<:um in Health ,Prorooblon; Application of claaaroom knowUdg^ ^ 
In community, baaed ptograwa related te health promotion/ 
diaeaae p'rev4nC Ion ^ .'During the flrat two wfeaka pf the 
Semester and the last week of the Semester, thla calaa will 
meet 3 houra per week ot> cafpua. to atructure the atudeivta 
practical experiancpa and dlaorfaa claafa aaalgnmenta and 
* requirement , The remainder of the' seraeater the couraa will 
• conalat pf ^|->.1'2 houra/weok exVorlence In a community 
baaed progrW and /on;A claaa peeting per we*U' ov , campus. 

; ' /3 credi^^l;-^' ^ ^. .f' ■' : " ' ■ ' ' ' ■ 

Electlvea (3-^ crl^lta-); piectivea are suggested from sociology, 
especialM" ih'the arciia of social inatitutions or rural 
concern^* and In health and physic^ education, aapecially 
in thef^rea of fitness and aerobica ^nd .tecreational 
exer(|l8iB., - 

■ ^ /, : ■ ■ ■ ■': 





mw 
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USING THESE MATERIALS IN ' ^ 

TEACHr>jG RURAL JIEALTU PROMOTION * 

, '". . .^ ■ ' , ; ■ • '• ■;. 

The Rural Health Promotion project oiaterlala include t^e seven , 
iourae'.roodulee newly designed Cor thla asuoclata Ufigree (see Suggested , 
Academic Co/itent), a project 'reVor^,* prellminary^evaluation reporta 
, for. bo^h concept and couraes, and a aeries of Fopua .Guidea ^or use ' 
with exiatlng care couraea. Although designed to be used aa a two 
y'ar associate degree curriculum in a college setting, the individual 
touraes can^be used separately as they fit other academic needs. ' . " 

All of the coyrses in this series were developed in a regular 
'aemeater format for students who meet general admiasions requirements 
for a four year college. It may be that a paraprofassional program 
such as Rural Health Promotion will attract students whose high 
-sfchool preparation has been less academic than traditional fout 
year students. However, we feel it is preferably to meet; any such 
deficiencies as they arise using, existing college resources, rather 
than to structure thejpj^ogram and course content at a lower level. 
One specific reason for this is based in the nature of the activity 
^ for which thlfcse, students are being prepared. 

The health promotion paraprofessionals will need to function in 
their communities in a median position between the professional health 
care providers and lay recipients of such care. The credibility * 
with which they function will be based in part on their ability to 
communicate with, and value the ^standards and expectations of. 
people on both ends of this care continuum. Interactions with the 
professional community may be tenuous at best in somei, settings. The 
cxistance of "watered down"- couVses in the program could contribute 
to a perception of the piraprof essional as "amateur." Indeed, other 
paraprofessional roles—Such ajc the paramedics— have been effected 
by this attitude. Even nursing, now a profession in its own right, 
was once seen as "wasting our time educating ^ gtoup of semi-pro- 
fessionals," (Jensen's History and Trends of Professional Nursing) 
A secpnd reason for dealing with deficiencies outside Of this . 
program is to clearly integrate the program academically into the 
parent institution, ^ther than having it exist with a separate 
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level of'expectatluna. Finally, atudents who hava claarly and. 
dlre*cely f^ced thalr own learning def HiUajhoul4 U beetef prepaid 
to relate to the lay end ot the profeaslonal-Uy continuum with 
on<l«r(|tanaing and compaaaton. 

It la expected that these couraea may merely be a /ir<*t 
^proximatlon of what U -needed In aome academic^ aettii^|8| Each 
■courae includoa atate-of-tha-art' materlaKaT the time It w'^a written 
and edited, including referencea and auggest^aupport materials, f 
Yet. hbalth promotion la a rapidly growing field where excallent new , 
oiaterlala are developing dally. We feel the objectlvea. concept 
oucl/inea, and' supplementary materials can be uaed either as specific 
delineation of a course or as general core concerns^ t6 be fleshed 
out according to other professional Interests and directions. 

/ Reports on the development of the cufrlculum for the Associate 
of Natural Sciences In Rural Health^Promot Ion and the pr^to-type 
field testing* and evaluation of both concept arid courses' are also 
evsllable as part of this series of materials. The project report- 
components may\ be useful for health education designers or administra- 
tors V for service providers as they plan directions In training 
and cbomunlty services for the la3t>art of th^Twentleth Century. 
Even if this degree has only limited lmig.ementatlon, we feel the 
ideas and directions addressed in the proj'ect overall and in the 
courses specifically can serve as stimuli for discussion and. decision 
making in a society with -changing ideas of health, health care, and 

responsibility for health. 

Finally., tlfe Rural' Health Focus Guides were developed to • 
direct t'he thoughts of ' teattiers in core areas (such as English, 
mathematics, sociology^ etc.) without re-writing existing courses. 
These materials ara^sted separately lo the Supplementary Materials 
section and^may be lnt;erestlng fpr educators who are concetined or 
curious about the Interface betveen their area of expertise and 
changing concepts of community and personal health. 
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SPECIFIC COURSE MATERIALS 
FOR 

CHEMISTRY FOR LIFE SCIENCES 




CHEMISTRY VO[i Tm^ LIFE 5;;cil?Nei;S 
^ * In Hur-il H«^alth pVornQrion Training ^ 

ovory j|ntorriet;ion thti* human mak^W witi> th*^ uut;t^it4t? varl4# 
ir^ chemteailly mecUaitad# From thu thought pmeef^aop - 
thomfiolvoji. to mvisclo aetianv from uHgeat ion tVj the irnit\un« 
re^pon^e,^f roin tho body's rill€iirgic\ reactions to the world 
to^thi* impiict wo tmk^ on thu world Vhrouglt tt^chnoluogy - 
cltemigtry language th^t in \t^() to cl^ficriba life» 

Tho ho4lth promotion pv^r*iproro.^.^ionnl, noodfi good gr^t^p 
of b.nsic chemiatry to be able to hctvo ii re^iilisitic and 
credible view of the "raw materi^il** of\ health" promotion 
and of the end "goalj3 . " ^ * \^ 

Chemintry undorgirds any in-depth uhdorstnading of the 
academic and applied subjects which are of direct 
importance to, tho tasks of health promotion. Physiology, 
nutrition/ microbiology, epidemiology, as well as the 
me^:hods and means to prevent, intervene . in , and treat 

.diseases all are important when dealing with a person's 

• life style and* its impact on his health. 

Just as important, an und/or standing of chemistry 

' allows\for informed consumer evaluation and choices.- from 
health advertising '•gimmicks'* ( don't put chemicals in 
your body! ) to informed use of medical care^. Not only 
does the paraprof essiohal need chemistry to explain that 
if we didn't eat "chemp.cals" we would never eat at all, 
the paraprof essional needs chemistry to -explain the 
importance of trace elements, "balanced diet", and the 
importance of therapeutic drugs and regimes. 

While a*. single introductory chemistry course does not 
prepare anyone to do even simple biochemistry or drug 
pharacology, it does prepare the student to under^^tand 
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iirtdb oi\ th.it uuiiaiatq}KUn.j) or tlie bpeeUicity or ' 
c;h«tHienl intef.iet lona , wUt^fe «v«r and why evar they occur. 
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CHENirtRY roR Lift ^Cftilitki 



Unit 111. 



Unit IV 



Unit II. ii^ji*?r*5r^n.l h^^u f^^c^ f^^i^<^ i^Wri^U^'*^ da- sf-^e * 

>?aA)m^ ai>U i^rtf«? ;x;;v;^.vi «?/:uf^-»?<? 
Coru$ to ijr\ u^J^r0t.trMf:j vf th^ t*^^ or pt^h^ti^^^n t^ft^^r^]^ 

Unit V. to Ofu ur^J^r^t^'^linj v>/ rtsLutticnahip a/ 

Unit VI. To .tc^«? to ^ai^:^'.?./,;*? ^^ui \^vi4ir^t.ifi.iinj i>f r^«? r^-/.^r ^t^-J 

.tff^^t tivtK^ au^tir-^ vui «?^/Jtivnr^^';e* 

Unit VIl. lMJ4^rdta*ui criJ abU tha prinHpt^* th^t tV'Jtrvfi? 

dolubilttii crj iKdoiubility cf eolut^ irt &olv^^.ti^. Tc^iJ^rt:^^ 
the offc^itiv^a of aoluti^s upo^\ Our ^otUgi^tiv^s p:^p<^rtii;:t 
of eolVt^Kta. 

Unit VIII. To undiiratand thif iKt^rrvlatic^^^ahip of (trUh, thzaa^, .^rj 
ijalti$ and tluiir effect &k hu^^^r. liftu 

Unit IX -0 crain tho kKculcd^a of th^ acti^l proc^*ac cf tx^dio^^^tivc 

dc^u and th^ eigntficanc^ ^f hztf-Hfc. Und^rct^^d :^nvt^ 
of dcQaJ^and ^ffccto of radiaticK on nmlth. 
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rj hi,4lX'.t4vi-'.--fiai .Jji^«<»>rf, '***>4>"-**« 

/iii.f T^usir rtv^ ^■■i'J?^ *-'*^ -i'-J p?^^>.^Iv>j'^. 
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GENERAL RECOMMENDATIONS 

.(,«•.. 

FOR THE .INSTRUCTOR 

^. 

The course in Chemistry for the Life Sciences was^ 
designed to- be •taugtit in a 14-15 week semester setting,, 
with weekly laboratory .'sessions in addition , to 
lecture/discussion classes. The^ course is intended, as a 
three! credit science option for non-sci^'ce majojrs. There 
are f if teen imits of lecture/discussion material 
(determined more by conceptual grouping than numbfer of 
semester weeks) and ten , laboratory experiments. An 
introduction and recommendations regarding the laboratory 
classes **lre included in the next section of . this resource. 

guide. ' ^ " 

Each of the l^ctUre/discussion units has a general 
objective, a set of specific objectives,, ^an • , 
instructor/student information sheet wkich includes^" . 
brief content outline.- -In the supplementary materials at., 
the. end of this' guide' arq individua^l unit tests with their 

answer keys. , * . 

jBoth the content outlines and the objectives for each 
lanit are intended for use as le^re references as well as 
distribution to the students in tftex^ass. ' A> course- 
in chemistry for students interested in health promotion 
needs to do the follc3Wing th^gs for the students: 



l\ prepare stud^ts to read articles and take part 
in discussions which have general 'chemical 
content. 

2. prepare students to think about medical' 
chemistry, treatment phaVmacckogy , drug effects, 
synergistic effects. 

3. provide a s^l'id understanding of chemical 
structure, compound^ and chemical changes in 



general (with' ability to manipulate chemical 
equations of less importance) • 

. 4. make connections with health issues where basic 
'c^mistry helps in understanding the. action of 
disease or ^fe^erapy e .g. water and humidity, 
solutions, '^smosi/, diffusion, humidity therapy, 

; bood hemolysis, dialysis, buffers, body 

electrolytes, radiation"~^s used in diagnosis and 
'treatment, organic chemistry of .the body ^ ^ . 
physiology and specifically of foods, saturated 
vs. unsaturated fats,- carbohydrates, ai;iimal and 
vegetable fats, proteins', drugs, alochols, and 
antiseptics. *" , 

Special focus should be giv^en to these items and 
similar items as they occur in the classroom. Articles in 
the general press which are more clearly understood with a 
chemistry background OR information, in advertisements 
which is impressive .until you "understand the chemistry, can 
be used' by the instructor to challange the students. 
These could also be \\.sed as semester projects. 



In order to facilite modification, individual 
comments, notes oh classroom experiences an<^ 
the like, the alternate pages in the unit ^ 
over -views have been left blank for your 
convenience. . 



LABORATORY RECOMMENDATIONS. 

* ' . ■ , ' • ■ 

'The general purpose of a laboratory 'for nonstiience 
students is to reinforce classroom lectures, review 
additional materials, teach basic skills and provide 
evaluation opportunities of behavioral and cognitive 
skills. For the health promotion paraprof essional , 
laboratory experiences in chemistry are important more for 
the understanding both of^he chemistry and the techniques 
of chemistry than for skflP attainment in the. techniques. 
The health promotion paraprof essional is not going' on to , 
take further chemistry courses and will not use laboratory 
skills professionally. Yet knowledge of the specificity 
of actual chemical reactions and of the potential for 
precision Iwork will be important when ,the health promotion 
paraprofessional speaks to or works with individuals and 
families around diagnostic testing, drug development, etc. 

There are ten laboratory experiments* suggested for 
this course. This leaves laboratory time free to be used 
for testing, for teaching laboratory safg'ty, and for 
expansion into other areas depending on student and 
'teacher interests. Additional laboratory experiments may 
be found in Experiments for Living Chemistry by David 
Ucko. (the complete referej^e is found in the next 
section) 

The following outline suggests one format for the 

laboratory experiments included with this course: 

i ' i 

outline of A Typical Laboratory Period 

■ I. Lecture - 20 minutes 

A'. Brief discussion of the object of 
the laboratory 
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B. Review of theory and. calculations ^ 

C. Discussioh pf procedure 

■ D. Demonstration of techniques which . ' ' 

are new v | " 

II. perform the experim'^ht - 90 minutes 

III. Class rejsiiew of results, • v> 
problems - 10 minutes • > 

one possible schedu^'for the order in .Which the' . 
experiments could be done is: ' . . 

1 . reviewir^f laboratory safety • ' 

2. "Density and Metric Measure" 

3. "Cftemical Reactions and Factors that Affect 
Rates" • ^ 

■ -4. QUIZ • ' • ■ 

If 

^ 5. "Charles Law" 

6. "Hydrates" 

7. "Principles of Acid-Base .Neutralization" 

8. QUIZ '■ ■ . _ 

9. "Radioactivity" - ' ' . 

10. "Reactions of- Alcohol" 

11. "Aspirin and Oil of Wintergreen" 

12. QUIZ 

, -13. "Vitamin C" 

14. "Powdered Milk vs. Whole Milk" 

15. FINAL QUIZ . ^ « 

All of the Experiemeftts listed above are outlined in 
detail at the end of the section of unit overviews. Each 
is in the form of a student handout which gives an 
overview pf the theory, a step by step procedure, 
presentation of any calculations required, and a data ^ 
sheet. • 



JIEPERENCES 

■ . { 

Recommended Textbooks 

Ucko, DSvid A. Living Chemistry New York: Academic Press 
1977. 

Ucko, David .A. , and Barbara C. Ucko. Student Guide for 
^Jiiving Chemistry . New York: Academic Press. 19 77. 

Other References , 

UckOe David A, . Experiments for Living Chemistry . 
N^w YorK: Academic Press. 1977. 
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UNIT OVERVIEWS 
CHEMISTRY Ft)R LIFE SCIENCES 
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Unit I 



MATTER AND lyOBASUREMENT 



Unit Objective 

The student will bo able to perform and illustrate 
measuryients of length, volume, mass, temperature and 
density of the three states of matter in the i?H^ric system 
and be able to interconvert with the English systems. 

f specific Objectives 

The student wiia^ be able to: 

1. * Give the common metric prefixes, their symbols 

and meanings. 

2. Understand' the relationship between mass and. weight, 

3. Understand the relationships between pound, gram, 
milligram, and kilogram and interconvert between 
any and all. 

4. Give the relationship between meter, foot, centi- 
meter, millimeter, and kilometer and be able to 
interconvert between any. 

' * 

5. Underslianding tjie concept of volume and the relation 
ships between quart, liter, milliliter, and cubic 
centimeter (cc) . ^ 

6. Define and use the difference between mass (weigh^) 
and. density. • 

7. Understand the relationship between temperature and 
heat energy. « « ^ 

8. Describe the differences between the Fahrenheit, 
Celsius, and Kelvin scales. 

9. Compare the physical properties (shape, volume, 
jtiass, density, compressibility and effects of 
heat) of the three states of matter. 
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IWSTRUCTQR & STUDENT INFQimTION 



Recommendationa for the Instructor: 

^ 1. Lecture ba^e^ on specific objectives and content 
outline. . 

* ■ # • 

2. Administer and discuss unit examination following 
completion of unit objective. 

Content Outline ' 

Central to all to all science, whether Chemistry, 
Biology, Medicine, .Of Physics, is the gathering of 
data (observation anfe measurements) org^inizing this 
data and drawing conclusions. This unit should 
I present methods dealing quantitatively with the three 
physical states of matter and ^the units used (English 
and System International). 



J 



A. The Scientific Method 

B. The Metric System 

C. Mass 

D. Length i 

E. Volume 

F. Density 

G. Temperature 

H. Three States of Matter ' 

Student Assignments: * 

I. Readings: Living Chemistry - pgs,, 1-17 (section 1.1-1.8) 

exercise 1-18 

2. Laboratory: Experiment- "Density and Metric Measure" 
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unit II , 

THE COMPOSITION OF MATTER 



Unit Objective 

4 

t 

Wo must understand how the three principle sub-atomic 
p'articlea are combined to make up atoms of all elements and 
•how iihe elements can be systematically organized by electronic 
structure. 



/ 



<v. ^ Specific Objectives 

The student will be able to: 

1. Reproduce from memory the following table; 

Particle Charge Retalive Mass (amu) ^ Symbol 



Proton +1 1 P 

,Neutron 0 1 • VhJ^ 

Electrons . -1 0 ^ 

2. State the meaning of atomic number.. 

3. Relate atomic mass' units to grams. 

4. State that in a neutral atom that the number of 
electrons equal the number of protons and that the 
mass number equals the number of protons plus the 
number of neutron^; - . 

5. Define the term isotope and give example. 

6. Explain atomic weight as given on periodic chart. 

7. Explain the concept of electron energy "levels. 

. . . » 

8. Draw a simple diagram to represent the structure 
of any atom given atomic number and atomic mass. 

9. Explain the electronic organization of the periodic, 
chart. 

10. Distinguish between a gxoup and a period. 

11. By use of periodic chart^ identify metals and nonmetals^ 

12. Compare physical properties and electronics^ structure 
of metals and nonmetals. 



Unit 11 



INSTRUCTOR £ STUDENT INFORMATION 



RQCommendatlona for the I^tcuctori 

1. Lecture based on apacific objectives and content 

outline i ^ 

2. Administer and discuss unit examination following 
. completion of unit objective. 

Cont&it Outline 

The particle nature of matter is the key to uj/deratanding - 
ma^v of the physical and some of the chemical behaviors of 
ZltLr The atom is the basic unit of elemental matter and 
tSe ISbuni? Sf Molecular matter, therefore, its makeup must 
be understood. ^ 

A. The Atom 

B. Charge 

C. Atomic Number • ^ 

D. Atomic Mass 

E. The Structure of Atoms 

F. Isotopes ' ■ - 4 

G. Elements - ' 

H. Atomic Weight i 

I. The Periodic Table . 

J. Properties of the Elements 

Student Assignment: r 

^ 1. Readings: Living Chemistry -pgs . ^^'^^ '^^^ 

exercises 2-lld,2lr& 
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Unit Objective 

Become able to take atoinlc eiectronie structure and 
predict how an ^l«ro«nt will change this structure to form 
compounds and to predict whether the compound will be i^lc 
or covalent. k, 

I 

Specific Objectives 

■ The atudont will be able to? 
. I. Write the Lewla dot structure for the A group elements. 

2. Dofiirie clootron pair bond.^ y ^ 

3. Show how single, double, and triple electron pair bonds 
can lie formed. 

4. Define the concept of electronegativity. 

5. Define and give an example of a polar covalent bond. 

6. Use the concept of electronegativity and the octet 
;. ■ ^rule to decide Whether a bond is. ionic or covalent. 

> 7. Write the formula of ionic compounds using elemental 
t * ions and common polyatomic ions. 

"q: Be able to name binary ionic compounds and compounds 
using polyatomic ions. 
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, ^ unit nt ^ 

I NSTRUCTOR L jiTUDENT INrQimAtlQ N f 

necoramendatlona for the li\it;ruetori 

1. lecture based an apeciflc objaetivaa and eont«int 

outline 

2. Admihistar and dlacuaa unit examination foUowlmj 

completion oC unit objective. 

Content Outline 

Understanding the need for each element to have a 
valence shell as found in noble gas elements Xs 
necessary to understand the formations of, compounds. 
After all, we biological apecieilire composed of many 
compounds . ^ 

A. The Chemical Bond . 

B. Covalent Bonding 

C. The Molecule 

D. Lewia Symbols 

E. Diatomic Molecules 

F. Polar Covalont Compounds 

G. 'valence - 

H. Naming Covalent Compounds 

I. Ions 

J. Charges of Ions y 

K. Ionic Bonds ' \ . 

L. Writing Formulas of Ionic Compc^unds 
M. Polyatomic Ions \, 

Student Assignment: ^ 

..^.^^Eeadings : Living Chemistry -pgs . 38-56 (section 3.1-3.13) 

exercises 1-24 • 

■41 . ' . . 
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. . Unit IV 

CQHPQUHDS mVt CHEMICAL eUAMGES ^ 

Unit Otajaetiva 

' Bi^eoma Abl«i tQ wr Ifea biil^neaa ^^hamlccil a<|imt;ionij 4n4 
Infearprafe th^ at^ju^tlon In terina at molaeuXaa ^nd m^isii*. Coma 
to uncJerat^intllng of tha usa qr produations ot enar^jy in 

Spaai^'ie Objaetivaa 



Tha jstudant will ba abla toi ^ 

1\» Da fib-la to datammln^ iormul*^ waiqht ^nd nu^lacul^r 
weflqht of compounds .^nd ^l<^mant»« 

2, Dotormina per cant oompo^ition by ala«iant of a com- 
pounds. 

3* Dafina wh4t ia maant by *n mola- ^ind giva an axampla. 

4. Determine the nu)t\ber of moles of a subatanco when 
given grams. 

5. Detoxrmine the number of grama of a substance when 
given the number of moles, 

6. State the law of conservation of mass and give an 
example. . ^ ^ 

7. Write a formula equation from a word equation. 

8. Balance a formula equation. 

/ ^ ' 

9. Interpret the balanced equation on a molecule levels 

10. Interpret the balanced equation in terms of grams. ^ 

11. Name the four major types of inorganic reactions: 
combination, decomposition, singjle replacement, and 
double replacement. 

12. Give an example of each type of reaction mentioned 
in objective 11. 

13. Recognize an oxidation-reductions refactions. 

' 39 

-V 43 • ■ 
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Unit* IV 



INSTRUCTOR & STUDENT INFORMATION 

Recommendations for the Instructor: 

1. Lecture based on specific objectives and content 

outline . 

2. Administer .and discuss unit examination following 

completion of unit objective. ; ' . 

Content Outline • - 

Within our own -fcodies chemical reactions, such as respira- 
respiration and .digestion are taking plade all the time. 
Plants are absorbing carbon dioxide from the atmosphere 
and producing 'oxygen in a^ series of reactions, known as 
ptiotosynthesis. Gasoline, is reacting with oxygen to run 
..,0 automobiles. Metals are reacting with oxygen to form 
rustw Chemical reactions are what.' s happening in the 
world. ^ : . 

A. Formula '<>r Molecular Weight of Compounds 

B. percentage Compositions *' 
_ ^ C. The Mole 

Compounds vs. Mixtures ^ ^ ^ 

• «E. Chemical Reactions 

F. Balancing Chemical Equations 

G. Interpreting Equations ; ^ ^ 

H. Typies of Reactions / / 

C'' ' ' ' ' '■ ■"■ ' 

I iVoxidation-Reduction Reactions 

J. Energy and Chemical ^actions^ 

K. Reversibility of Reactions ; 

L. Rate of a Reaction 

Student Assignment: 

I. Readings ; ^ Living Chemistry- pgs . 58-80 (section 4.1-4.13) 

r . exercises 1-19 

V 2 . Laboratory : Experiment-^^Chemical Reactions aijd Factors 
^ That Affect Their Rate" 



Unit V 



GASES AND RESPIRATION 



Unit Objective 



Come to an understanding of the relationship of the 
physical properties of gases, volume, pressure, temperature, 
and mass. 



Specific Objectives 

■ • »» ' ' • ■ ' . ■ ■ 

The student will be able to: > . * 

1. Discuss the four major points of the kinetic theory 
of gases. - - ^ 

2. 'Explain the process of . diffusion and relative r 
. of different molecules.. V ' , 

... ■ ■ ' . 

3. Explain thii^ ef f ec% of temperature upon tl^e particle 
of a gas (kinetic energy). 

4. Explain gas pressure and the relationship of mm 8^ 
to atm. to torr. 

5. Understand and calculate with Boyles Law, 

*. * * ' * " ' 

6. Understand the action -'Of respiration and an iron 
lung. . 

l\ Explain and calculate the relationship of pressure/ 
and temperature at constant volume. • . ^ 

8. Be able to calculai;^ with Charles's Law. ^ 

9. ' Understand th^ relationship of STP and mole. 

10. Explain Dalton's Law of partial pressure. 

11. Explain' the concept behind oxygen hypertherpay 



Unit V 



INSTRUCTOR & STUDENT INFORMATION 



Recommendations for the Instructor: 

i. ■ 

1. Lecture basa^ on specific objectives and content 
outline. ' 

2. Administer and discuss /unit e^pamination following " 

completion of unit objective. 

Content Outline 

The behavior or gases in' the atmosphere under varying 
conditions, greatly affect our environment. Gas molecules 
pass in and out of our lungs constemtly ^and medical treat- 
ments, as oxygen therapy, depend on gas properties. 



A. Kinetic Molecular Theory 

B. Diffusion ^ - 

C. Temperature 

D. Pressure ' ' 

E. The G^s* Law: pressure and volum^' 

F . Breathing 

G/ The Gas Laws : pre ssui:e and temperature 
H. The Gas Laws : volume and temperature 
.1. The Gas Laws: the quantity^of gas 

J. Air and partial pressure 

»- . \ 

K. Respiration r 

L. Oxygen Therapy - 



Student Assignment : 



1. Readings: Living Chemistry -pgs . 82-102 

"^sections 5 . 1-5 . 12 ) 
exercises 1-12, 14-19 

2. Laboratory: Experiment- "Charles Law" 
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Unit VI 
WATER 

Objective 



Tb come to a knowledge and understanding of the major 
and of ten unique physical properties of water and hpwthey 
affect living systems and their environment. 

Specific Objectives ' 
The student will te able to: 

1. 'Draw the physical and electronic structure of water. 

2. Understand the hydrogen bond. 

3. Exp lai^n vapor pressure and evaporation. 

4. Understand the relationship of heat capacity and 
specific heat. 

5. Be able to relate boiling point and heat of vapor- 
ization and melting point and heat of fusion. 



6. .Define aindrelate density and specific gravity. 

7. Explain surface tension, capillary action and menisius 

8. .Know the two factors that control liquid pressure and 

discuss Pascal's Law. 



9. Under startd humidity, atomization, nebulization 
and aersol. 
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J Unit VI 

4 INSTRUCTOR & ST UDENT INFORMATION 
— — 

♦ 

Recommendations for the Instructor: 

1. Lecture based on spepific objectives and content 
outline. _ «^ .'■i^:; 

"2. Administer and dificuss unit examination following' 
completion of unit • objective . 

Content Outline ' / 

Water is the most importeiht chemical in this 
biological world. The transport of vital chemicals 
in living systems and, the activity of cells take placfr 
in an aqueous systems . ; 

A. The Structure of Water 

B. Kinetic Theory of Liquids and Solids 

C. Evaporation 

D. The Calorie and Specific Heat 

E. Heat and the States of Water 
' F. Density and Specific Gravity 

G. Surface Tension • , ' . 

H. Viscosity . ' 

I. Water Pressure 

J. Water of Hydration 
K. Water Purification 
L. Water Balance . 

M. Humidity Therapy ^ * . 

Student Assignment: 

1. Readings: Living Chemistry -pgs , 104rl25 

(sections 6 . 1-6 . 9 , 6 . 12 ^6 . IJ) 

exercises 1-6^9-16 

2. Laboratory :Experiment- "Hydrates" 
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Unit VII 
SOLUTIONS 



Unit- Objective 

Unders^^nd and be able to use the principle that 
controls soltability and insolubility of solute in solvents. 
Describe the )i9ffectives of solutes upon the collegetive 
properties of solvents. 



1^ 



Specific Objectives 



The student will be able to: 

1. Define solute, solvent., solution^ alloy, and sat- 
uration. ' f 

2\ Explain and give examples of the statement "Like 
dissolves Like". 

3. List the factors that effect the solubility of gases 
in liquids. 

4. Calculate the percent by weight-^volume , by weight- 
weight and by volume-volume given the necessary 
information. * * 

5. Calculate the parts per million (ppm) given the 
necessary information. 

6. Prepare a dilute solution from a concentrated 
solution. 

7. Describe the process of osmosis and diffusion. 

8. Define what is meant by osmotic pressure. 

9. Define the terms hypertonic, hypotonic and isotonic 
solution. 

10. Describe the conditions of crenation and ^hemolysis 

and tell why they occur. 

> ■ - * 

11. Discuss the process of dialysis and hemodialysis. 
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Unit VII 



INSTRUCTOR & STUDENT INFORMATION 



Recommendationa for tho Instructor: 

1. Lecture based on specific objectives and content 

outline 

2. Administer and discuss unit examination following 

completion of unit objective. 

Content Outlin^ 

A large number of medical problems and household problei\is 
deal with soLution chemistry. Some examples are diabetes 
mellitus, gallstones, glaucoma, prostate, kidney stones, 
and hyperacidity. We alko need to understand solution 
chemistry when cleaning clothes , floors, dishes, bricks, 
V as well as painting our homes. 



ft 



A. Types of Solutions 

B. The Process of dissolving 

C. Solubility of Solids 

D. Saturation ^ 

E. The Solubility of liquids and Gases 
\ P. Concentration of Solutions-percentage 

G. Molarity ^ 

H. Dilution of Solutions 

I. Osmosis 

J. Osmosis and 'the Blood ^ 

K. Colloids 

L. Dialysis 

Student Assignment: 

.1. Readings: Living Chemistry -pgs . 127-15Q 

(sections 7.1-7n.12) 

■ 2. Lab^oratory:Experiinent '^Principles of Acid-Base 
. Neutralization" 
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Unit. VIII ^ 



ACIDS, PASES AND SALTS 



Unit Objective 



To understand the interrelationship of acids/ bases, 
and salts and their effect o,n human life. 



Specific Objectives 
The student will be able to: 

1. Write ^ an eque^tion to show the ionizations of water. 

2. Define an acid chemically. . . 

3. List some common identifying propertiels of acids. 

4. Define a base chemically. 

5. List some common identifying properties of base. 

6. Define pH^ based on hydrogen ion concentration. 

7.1 State the relationship between hydrogen ion 

concentrations and hydroxide ion concentration. 
, at any pH. 

8. Explain acid-base neutralization and salt formation, 

9. Explain weak acid and weak base. 

10. Explciin how a salt solution may be acidic or basic. 

11. State what is meant by strong electrolyte and l^eak 
electrolytes. 

12. Define what is .meant by buffer actions. 

13. Define the terms acidosis and alkalosis. 
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. Unit Vm 



INSTRUCTOR & STUDENT INFORMATION 

. . 



Rocomraendationa for the Instructorj 

1, Lecturo based on specific objoctivoa and content 

outline, ' ' 

2. Administor and discuss unit^ oxamination following 

completion of unit objective. 

Content Outline 

The. balance of acid^ base and salts is critical to all 
biological life and these substances^ are often the major 
ingredient in home chemicals. 

iy. Acids . - ' 

B. Properties of Acicis 

' C. Bases 

D. Properties of Bases 

E. The pH of Acids and Bases 

F. Measurement of 
^ G. Neutralization and Titration 

H. Normality 
.1. Saltis and Hydrolysis . ' 

J. Body Electrolytes >y 
K. Buffers 

L. Acidosis and Alkalosis 

* *• ■ 

Student Assignment: 

1. Readings ; Living Chemistry -pgs . 152-174 

/ ■ (sections 8.1-8.7,8.9-8.11) 

' . exercises 1^577-97ll/12;T4i22, 23, 

24 . . . . 

2. Laboratory r Experiinent"Principles of Acid-Bas^ ^ _ 1 

. - : NeutraiizatioiT^' 
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Unit IX 

NUCLEAR CHEMISTRY AND RADIATION 
Unit Objective 

» 

To gain the knowledge of the actual procaos of radio- 
active decay and the aignificanco of half-life, Undtiratand 
units of dosage and effects of radiation on health. 

Specific Objectives 

. The student will be able to: 

1. Explain what is meant by radioactivity, 

2. Name the three types of nuclear radiation, 

3. StajtQ the charge and mass of each type, 

4* Complete a nuclear equation^ given thg starting 
i^aotpes and the particles emitted, 

5, Explain the term half-life, 

6, Calculate the amount of isotope remaining after 
a given time period^ when given its' half-life. 

7, .Compare the energy of the various types of 

electromagnetic radiation, 

• 8, Name four devices used to detect radiation and 
explain what each is used for, 

9. Define curie ^ roentgen^ rad^ rem^ dose equivalent 
arid LD 30/50, y< \^ 

10.. Explain teletherapy, brachy therapy , and radio- 
pharmacentical tperapy. 

11. Explain the relationship between rem and rad. 

12. Give the symptoms of radiation sickness. 
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Unit IX 



INSTRUCTOR & STUDENT INFORMATION 

Rocommendatlona toe the Instructor » 

1. Lecture baaed on specific objectives and content 

outline. 

2. Administer and diacuas unit examination following 

completion of unit objectivoa. 

Content Outline 

Nuclear radiation la not only Important in the 
diagnosis and treatment of human diseases, but the 
effect of radiation upon life In the ""^lear age la a 
social, political, ecSnomlcas well as a health Issue. 

A. Radioactivity 

B. Nuclear Reactions 

C. Natural Radioactivity 

D. Artj,f icial Radioactivity 

E. Hal-f-llfe 

F. Nuclear Energy 

G. X-ray Radiation and Photography 

H. Detection of Radiation 

I. Units of Radiation 
J. Radioisotopes in diagnosis 



K. Radiation Therapy and Cancer 



L. Effects of Radiation 
^M. Radiation Safety 
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student Assignment 



1 p^^/n^nL: Living Chemistry-pgs . 176-203 - g ,3. 

(section 9 . 1 »9 . 2 » y . 3 • ' ^.xj/ 

execises 1-4, 8-16 
2. Laboratory: Experiment "Radioactivity" 
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Unit K 

\j ^ORGANIC CHK-MISTIW - HYDttOCARnONS 



Unit Qbj<ic?tive 

To und0r«tand thc^ bonding and atructulfe of tha four 
claa»ea of hydroeairbons; alkan^i, »lken<^», alkynea, and 
aromatic hydrocarbona , 



Specific Objt^efeivea 

The studen^will b<i abl<^ toj , f 

\: State whothor a compound is organic or inorganic 
when .give^ita chemical formula or physical pro- 
perties. ^ 

2. Write the electron dot formula of carbon and methane. 

3. Define and give an example of tctrahedral structure. 
Ji. Understand and use condensed structural formula. 

5. Name the first ten members of the alkane family. 

6. Draw and name the first five alkyl groups. 

7. Draw and name the isomers of the first six members 
of alkane hydrocarbons. . ' 

8. Show' how carbon can form doul^ an^ triple bonds. 

9. Name the first six alkene and alkynes. 

10. Explain "cis" and "trans". 

11. Define unsaturation. 

12. Explain* the bonding in benzene. > 

13. Define iind give an example of polynuclear hydro- 
^ carbons. 

14. Compare the physical properties of alkanes, alkenes^ 
alkynes and aromatic hydrocarbons. 



y 
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Unit X 



INSTRUCTOR & ST UDENT INPQIW TIQN 



Rdeommdo^atton for th§ Inatruetori 

1. Leetyre baasd on apaclfi-c objeotlv^s and content 
outride, 

2.. Administer and diacusa unit examination following 
completion of unit objective. 

Content Outline * 

Organic chemistry has its nam© ^secause of its aaeociation 
with life and living thinga. The hydrocarbona are Ute 
building akalton for the more complex vital compounda of 
llfo. 

A. The Carbon Atom 

B. Alkanea 

C. Alkyl Groups • 

D. Isomora 

E. Rea^lH^ona of Alkanea 

F. Alkonos 

G. Reactions of Alkonos 

H. Alkynes 

!• Cycloalkanos 

J. Aromatic Hydrocarbons-benzene 

K. Proportio* of Benzene ^ 
Polynuclo#ir Atomatic Hydrocarbons 



Student Assignment: 

1 .Readings: Living Chemistry -pgs > 205-231 

(sections 10 .1-10 .12) 
exercises \-5 ,7-29^ 



53 



71 



Unit XI 



OXYGEN DEfllVATIVEfj OP THK tlYDHQCAIUlQNB 



'unit 01^)3 eot-ivcsa 



at)la to Identify the y^rlQua cl«»8a*ia of onjiinie 
compountls th.irt conteiin oxyyan from bath nowos ond str/ueture. 

Specific Objaqtivaa 

The student will ta« cible tot 

1. Explain tht» mtj.-inimi of function.nl ijrouUi. 

2. Identify <in Alcohol fcom ita 3cructus4.. 

3. Name the flrat five alcohols their cornmon and 
lUPAC namtj!*. ' 

4. Identify primary, aecondaryr and terti.nry alcohols 
frorn their atructurea, 

5. Write general ecl^uations to llludtrato the oxidation 
and dehydration \eactiona of alcohols. 

Identify an other and epoxide from its atructure. 

Name simple ethers by their common and lUPAC names* 

8. Identify aldehydes from their structure. 

9. Name the first five aldehydes by their common and 
lUPAC n^lme. 

10. Write a general equation to illustrate oxidation 
reactions of aldehydes^ 

11. Identify ketonob from their structural formola. 

12. Name the fiff^ five Ketones by their common and 
lUPAC names. 

13. Identify carboxylic acids from their struct'ural 
formula. 

f • ■ ' 

14. Name the' first five aoids by their common and 
lUPAC names, 

15. Write general^ equations to illustrate the 
neutralizations and esterf ication reactions 

of acids. 
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16. Identify esters from their structural formula. 

17. ,Name up to five .carbon esters by their common and 

lUPAC names. 

^. ' • , 

18. Write general ecjuations from hydrolysis and, sopojii 
fications reactions of esters. 
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* Unit XI 



INSTRUCTOR & STUDENT INFORMATION 



Reconimendations for the Instructor: ' 

1. Lecture based on specific objectives and content 

outline. 

2. Administer and discuss unit examination following 

completion of unit objective. 

Content' Outline 

The oxygen atom appears in a number of classes of v- 
compounds. There classes of compounds dre important 
as dfugsr antiseptics, and food. 

A. Functional Groups ' 

B. Alcohols 

C. Examples of Alcohols 

D. Reactions of Alcohols - _ . 

E. Ethers ♦ 

F. Reactions of Ethers 

Aldehydes ^ '\ , 

H. ^Reactions of Aldehydes - 

I. Ketones 
J.. Acids ^ 

K. Reactions of Acids 
L. Esters 

M. Reactions of Esters 

■, ■ » ' . 

. ■ \ ^ . 

■ ■• 

student Assignments: v 

1. Readings Living Chemistiry rpgs » 233-260 

(section 11.1-11.12) 

exercises- 2,3,6,7,9,10,12 
- 14,18,21,24,27 

2. Laboratory rExperiment "Alcohol and Their Reactions" 



' . . Unit XII 

1 

OTHER ORGAi^IC DERIVATIVES 

Unit Objective . ' 

Be able to identify polycholoronated hydrocarbons 
amines, and their compounds from both n'&me and structure.' 

Specific Objectives 

The student will be able to; 

1. . Write the formula and name the halogenated methanes, 



2. Give an example of one medically important organO- 
halogen compovind. 

3. Idervtify thiol, thioether, -^thiolketone, thioacid, 
sulfoxide, siilfonic acid and sulfohe from their 
structural formula. ^ 

4. Identify aidines from their structural formula. 

V 5. State whether an amine i^ primary, secondary, or 
tertiary, when given its structufcil formula. 

6. Ncune the amines contains up to- aix carbons. 

7. Illust2:ate the basic properties of amines and 
name the salts. 

8. Identify the amide functional group from its 
structural fonnula. 

9. Illustrate the hydrolysis reactions of amides. * 

10.^ Give an example of at least two heterocyclic 
nitrogen compounds and tell their biological 
importance. 



1/ 
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' . Unit XII 

INSTRUCTOR & STUDENT INFORMATION 
~ ~~- ' 

Reconunendations for the Instructor: 

!• Lecture based on specific objectives "and content 
outline. 

2. Administer and disduss unit excimination following 
completion of unit objective. 

Content Outline 

Halogenated organic compounds have some most valuable 
properties as well as some of the most dangerous. 
Many sulfur and nitrogen compounds are valuable drugs 
as well as being found in proteins. 

A. Halogen Derivatives 

B. Sulfur Derivatives 

C. Nitrogen Derivatives-amines 

D. Reactions of Amines 

E. Nitrogen Derivatives-amines 

F. Heterocyclic Nitrogen ^ 

G. Nitrogen Derivatives-alkaloids 

H. Other Nitrogen Derivatives 



Student Assignment: 

1, Readings: Living Chemistry -pgs. 262-286 

(sections 12 . 1-12 . 7) 
exercises 1-16 

2. Laboratory : Experiment ''Aspirin and Oil of Wintergreep 
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Unit XIII 



ERIC 



CARBOHYDRATES 



Unit Objective 



Ufhdetrstand the classes of '*!qjpirbohydrates and recognize 
each class from structural formula. ' 



Specific Obj'^^Gtives 

• ' • K 

The student will be able to: 

1. Define and give examples of monoS^g:charide.j 

2. Define aldose and ketose.- 

3. Recognize open form , Fisher formula and Haworth 
formula of monosaccharide. 

4. Give an example of alpha structure and beta 
structure. V 

5. Explain why glucose and galactose will give a positive 
Benedicts xest and fruairose will not. > 

^ ' 

6. Define 'disaccharide arid give an example; maltose^ 
lactose, and sucrose. 



7. Define polysaccharide, 

2 in structure of si 



8. Explain the difference in structure of starch, 
glycogen and cellulose. 
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Unit XIII ) 

INSTRUCTOR & STUDENT INFORMATION ' 

Recommendations for the In^^tructor: s / 

1. Lecture based ori specific objectives and content 

outline. 

2. Administer and discuss unit examination following 

completion of unit objective. 

Content Outline 

The sun's energy is stored in carbohydrates and our . 
body must have this energy. Sugars, starches, cellulose, 
glycogen, and heparin are all carbohydrates and are 
very important compounds to life. . 

A. Classification of carbohydrates 

B. Mono saccharr ides . 

C. Open cind Closed Forms of Monosaccharides 

D. Glucose # 

E. Other Hexoses-Galactose and Fructose. 

F. Disaccharides 

G. Polysaccharides » 

Student Assignment: . • 

1. Readings: Livin g Chemistry- pgs 296-314 

~ — ^ (sections 13.1-13.8) 

exercise 1,2,3,7,9,12, 
13,16,17,4 - 

2, Laboratory : Experiment "Determination of Vitamin C 

in Fruit Juices and Fruit Drinks" 
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Uftit XIV 



FATS 



Unit Objective y> 

.4 ■ r ■ 

Recognize the structure of fats and oils and the relation- 
ship of fatty acids and glycerides. 

Specific Objectives 
The student will be able to: 

1. Define and gi^J^ an example of a fatty acid. 

2. Identify the prostoglandins as cyclic fatty acid. 

3. Explain the detergent action of salts of fatty acids. 

4.. Identify waxes as, esters of fatty acids and high 
molecular alcohols. , 

5. Identify triglycerides as a triester formed from 
glycerol and three fatty acids. 

ti • ■ ■ * 

6. Be able to explain why vegetable fats are oils and 
animal fats are solid. 

J' 1 . Explain iodine hvunber and saponifications number 
' " as related to fats. 

8. Give the composition of a depot lipid. 



i 
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* Unit XIV 



* INSTRUCTOR & STUDENT INFORMATION 

Recommondation for tho Instructor j 

1. Lecture based on specific objectives and content 

outline. . i 

2. Administer and discuss unit examination following 

completion of unit objective. 

Content Outline " 

Fats are found in both plant and animal tissue. 
Vegetable fats include oil^ and. waxes. With todays 
concerns for polyunsaturated and low gycerides , the 
study of fats is essential. 

A. Fatty Acids 

B. Soaps and Detergents 

C. Waxes I 

D. Fats and Oils / 

E. Properties of Fats and Oils 

F. Body Fats * 

student Assignment: 

1. Readings ; Living Chemistry- pgs . 320-332 

(sectionl5.1-15.9) 
exercises-2,5,6,9-13,15 

2. Laboratory :Experiment "Determination of Vitamin C 

in Fruit Juices and Fruit Drinkfe" 



Unit XV 



PROTEINS 



"'I 

Unit Objective 

To gain some undorotanding of tho complox manner amino 
acids make up proteins. 

Specific Objectives 



The student will be able to: 

> * ' ■ . ■ 

1. Give the general formula of an alpha amino acid as 



HjN'-CH-e-OH 
iside Chain ) 

2. List the common sides chain and give general structures. 

3. Explain zwetterion and isollective point. 

4. Show how two amino acids react to from the peptide 
bond. 

5. Explain how hydrogen bonding forms the secondary 
structure of protein. 

6. Tell what, forms tertiary and quarternay structure 
of proteins . 

7.. Define what is meant by denaturation of proteins 
and list three ways it can occur. 
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Unit XV 



INSTRUCTOR & STUDENT INFORMATION 



Reconunendationa for thei Instructor i 



1. Lecturo baaed on specific objoctivea and content 

outline. 

2. Administer and dia'cuas unit examination following 

completion of unit objective. 

Content Outline 

# 

Proteins have many complex functions in^the body to 
include; catalyzing reactions, defending tnb body against 
disease, aiding digestion, transporting oxygen, genetic 
function, as well as, being the musculature tissue of the 
body. . ^ 

A, The Amino Acids 



Properties of Amino Acids 

C. Primary Structure of Proteins 

D. Secondary Structure of Proteins 

E. Tertiary and Quaternary Structure of Proteins 

F. Examples of Protein Structure 

Student Assignment: al, 



1 . Readings ; Livin^Chemistry -pgs . 344-362 

' ^ • (sections 15.1-15.9) 

' exerrcises- 1-17 " 

2 •Laboratory : Experiment "Powered Milk vs. Whole MilK" 
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LABORATORY EXPERIMENTS 
CHEMISTRY FOR LU-E SCIKNCKS 
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DENSITY AND METRIC MEASURE 



Theory i 

Density i a defined at* w*3ight per ynlt volume. (D » 
wt/vol.). In the EngUsh system th*9 is ott#n axpr©as«d 
as pounds per cubic inch, tons per cubic: yard, or pounds 
per QftUon, In the metric system, th<gi densities, of thd 
solids/and liquids are usually expresssd as grams per, 
millimeter .or grams per cubic centimeter (1 ml » I cm ). 

To obtain the density, the volume «nd weight of a given 
quantity of the substance must be measured. The density Is 
then calculated by dividing the weight by the volume.' A 
convenient method of determining the volume of a soliU 
(regardless of its shape) is to submerge ^jhe solid In a 
measured quantity of water In a graduated^h^lnder. The 
increase in volume, due to the rise In the ^(kter level, 
gives th^ volume of the solid. \ 

Example I 

* 





PROCEDURE: only, Vol^» 30.0 ml + solid; vol. = 37.5 

Volume of solid = 37.5 - 30.0 » 7.5 ml 
To Metric Measure: 

1. Fill a one qukrt container with water to the 

j£illiJig--mark_and^_measure-Jji a.-lJL-U'OOO^^TO ^ 



ml 



graduate cylinger. 

2. Fill a one ounce container with water and measure 

__„.„..-_th£...amQunt--ijx.-a.^^ ■ - 

3. Draw 10 cc of water into syringe and measure in 
a 10 ml graduate cylinder. 
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4. ' Ustma a J-Q cm ruler ma«awfts the wi.4th Pf t^is p4a« 

5. Using a meter atiak waiaaurs* the width of the lab 
deak in Ceefc and wetera, 

6. Take a I lb. weitjht and meaaure ita maaa in grama 
Qn a triple lieaia baianee. 



Weigh twJ ateel balls to the neareat Q.l ij. tthia a«yti{)le 
is referred to as the' Known) . Add a few ml of !t,0 tQ a 10 
or 50 ml graduated cylinder and record thi^ volui!ie to the 
nearest O.X ml on the Data Sheet. Carefully let the steel 
balls alide down the aide of the tjraduated cylinder. (Oe 
<.careful not to knock the bottom out OR let any water aplaah 
5*^, of tHe^cylinder) . Record thia votiime on th^ data aheet 
Take four steel balls and determine their weight and vola»e 
in the iibove manner. The four steel balls weighed, must 
be the same 4 -ateel balls added to the graduated cylinder. 
The density of the 2 and the 4 steel balla' should be approxi- 
ja^tely the aame. If they are, proceed with the U«KJiOWNi if 
not/ call the inatructor. 

From the aide ahelf, obtain a aample of one of the 
unknowns and record the unknown number. Determine the 
weight and volume of this unknown sample exactly as you 
did the KNOWN. Record thoao valuea Take another sample of 
the same unknown and repeat the above procedure. If the 
densities obtained for these two unknown aamplea are not 
approximately the same, the procedure should be carefully 
repeated a third time. Using the reference table below, 
list the metal (a) which you believe to be yo^ar UNKNOWN. 

Reference Tables 



Density , 


g/ral 


Aluminum 


2.702 


Copper 


8.92 


Iron 


7.86 


Lead 


11.343 


Magnesium 


1.74 


Nichromc 


8.17 


Stainless Steel 


7.75 


Tin, Gray 


5.75 


Tin, White 


7.28 


Wood's metal 


9.7 


^Zinc 


7.14 
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I. 



« « 



3, 
4. 

6. 



sal 
ml 



ml 



cm 



ft. 



1. WdUjht ty) 

2. Volu^p of J 

H,0 ♦ ball;* (Rtl) 

3. Volume ofi 

H^O only (mU 

displaced 
(♦2 anawor.of 13) 

5. Denaity (wt/vol) 
(divide n by M) 

UNKNOWN : 

Unknown number 



Weight 

V61. H^O + Unk. 
Vol* HjO only 
Density (wt ./vol. ) 



The un)cnown li 



Dotemin^itlon 1 



Doteminatioh 2 
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Factors that Affect the Rate o£ Reaction J 

The rate of a chemical 'reaction is controlJTed by threq 
factors. These are : ' (1)- Rate, of collision of reacting 
molecules, (2) Energy of colliding molecules and (3) Do 
the reacting parts ojE the molecules collide. 

1, (Jteitalyst 7 

A catalyst is an agent ^ich alters the rate of a-; 
chemcial react ion, ^ without undergoing change itself. 
A catalyst lowers^ the amount of en^ergy colliding 
particles must have to react. Therefore, more 
. collisioi^s will have thi^ amount of energy and more 
collisions, will result in a reaction. . 

Place some (5-6ml) hydrogen peroxide (H2O2) into a 
Test tube. It will very slowly decompose to give . 
r off bubbles of oxygen gas. Add to this a very 
small amount (several grains) of manganese dioxide 
(MnOp) and describe the difference in the rate of 
evolution of oi^ygen (8) . Use glowing splint to . 
confirm bubbles as oxygen^j^ 

2 H2O2 ^^2 y 2H2O ± ■ ' : 

2. Solvent 

The presence o£ a solvent greatly increases the rat^ 
of reaction between two solids. Ttie mobility of / 
ions or mblecules in solids . are. greatly restricted, 
therefore/ the ni^ collisions are very low. 

The results rate of reaction is accordingly also 
low. By addi^ig a solvent the solids go into 
solution and the ions or molecules become much more 
mobile. ■ Ttie rate of collisions inci^eases and 
accordingly the rate of reaction increases. , 

Grind tog^her in a mortar small and about^gual 
amounts of potassium aluminiam sulfur (JCAl (50^)) 
and sodium Bicarbonate (Napco,) . Transfer' to a -^^ 
small flask and test with a glowing splint {:9) . 
Add a small amount of Water and test with a glowing 
splint again (.10) . 

H"*" + HCO"3-^H20 +C62i- 



(frdm KAl (30^)2) 



3, Surface 



7v3 



The smaller the size of solid particles, the greater 
the surface, exposed for collisions between reactants. 

Take an iron nail, hold it with crucible tongs, and 
place one end in the flame of a bunsen burner. Next 
take a small amount of powdered iron and sprinkle 
it into the flame of a bunsen burner held at an angle. 
Compare the rate of oxidation (burning) of the two 
types of iron (11) • 

4 Fe + — 7>2 Fe20^ 

In. the, powdered state the rate of oxidation of the 
iron is greatly enhanced. Dust explosions are the 
result of their factor. 

4. Concentration 

The concentr^ited a solution, the more crowded the ' 
reacting substances are. This crowding greatly 
r increases the hvimber of collisions between .reacting 
. substances. . Since collisions are neces^feary for 
reactions , the more .collisions per unit time, the 
more reactions*, per unit time . ' 

Take two clean test tubes, to one add 5 ml of 3 molar 
hydrocholoric while to the other add 1 ml of 3 molar 
hydrochloric acid and 9 ml of water. This makes test 
tube two have 0.3 molar hydrochloric in it. To both 
solutions add a small piece of magnesium ribbons and 
compare the rates of reactions in the two tubes (,12) . 

.Mg + 2HC1 -^.MgCl2 + 

— Tcmpofaturc — — — — — ■ — 



An increase in temperature effects ^the rate of reaction 
in ^ two ways. One the movement of molecules are in- 
creased and therefore the number of collisions are ^ 
increased. Two the energy content of the reactants |^ 
are increased and therefore the number of collisions 
that result in a reaction increases. - ' 

Slowly, warm the test tube from 4 containing the^ 
magnesium with the 0.3 molar acid and observe hoW 
heating affects the rate of reaction (13). 



'CHARLES' LAW 



Theory: 

Charles' Law states that the volume of a gas varies 
directly with the absolute temperature , provided the pressure 
remains constant. The absolute (or Kelvin) temperature is 
found by adding 273" to the centigrade temperature i. e . , 
■"K = ''C + 273. One can conclude from Charles'' Law that if 
the temperature increases, so does the volume; also, if 
the temperature decreases the volume decreases. Mathe- 
matically, Charles' Law may be writteji: • ■ 

^ (1) ■ 

V - T i V 

or 

V = kT (2) . 

where k is the probortionality constant. Hence, if a gas 
occupies an inital^olum^ Vj at soke initial temperature 
Tj^, then according to this, law, 

If the temperature of this same gas is changed to 1^, then 
the volume will change to some value V2 and again applying 
this relationship. 

. 2 ^ 
Combining equations (3) and (4) above gives: 

: V- = !2 : ■ - ■ ■ • . (5). : 

. The purpose of this experiment is to measure the decrease 
in a "definite volume of a gas on cooling and to compare this 
experimentaV-y determined value with the theoretical value 
by 'the use of CJiarles' Law. 

'Procedure : 

Tightly fit a dry, empty' 250 ml Erleiimeyer flask with a 
one hole rubber stopper containing^ a glass tube about 8 cm 
long. Cl^p the flask in a lO&O ml beaker and add enough _ 
water to the beaker to cover the flask up to its neck. Boil 
the -water for at least/ fifteen minutes, after which time it 
may 'be assumed that the air in the flask is the temperature y' 
of the boiling water.. This temperature should be recorded 
as T^. (Do not be particularly disturbed if your thermo- 
metei does, not record this temper^ure as exactly 100 C.) 



press a finger firmly over the end of the tube and 
quickly lift the flask out of the beaker and iiranerae it 
completely in a pneumatic trough filled -with cool water. 
Making sure that the tip of the glass tube is under the 
water, remove the finger, and hold the flask under the* 
water until the flask has cooled to the temperature of the 
waster (at least 5 minutes).. Record the temperature of 
the cooling' water as T^' This temperature represents the 
temperature to which tne air rn the flask on cooling from 
T, to (Note that no allowance is made f*r the cooling 

water).. To obtain this decrease in volume, tip the flask 
so that the water level in the flask is the same as the 
water level in the trough. By so doing, this insures 
^at the pressure in the flask and the pressure of the 
laboratory are the same. Close the end of the tube by 
placing your finger over it, set the flask on the desk 
and mark with a label the level of the lower edge of the 
stopper. 

Remover the stopper and carefully measure in a grad- 
uated cylinder the volume of water in the rlask, which 
can be reocrded in the line (c) of the data sheet. Now 
fill the flask with water andpushr-the stopper in to the 
mark made with the label. Be sure that the tube is billed 
and that there are no air bubbles trapped below the stopper 
Carefully measure, this volume in a graduated cy liner . This 
volum represents the original volume of air in the flask 
and should be labeled as V,. The volume of air in the 
flask after cooling from T^ to T2 is labeled and can^ 
be found by subracting the value/ in line (c) In the data 
sheet from the value labeled V^^, l.e>> ^2 = V^^ - (c) . 

Calculations ; • 

Taking your values of V., T,, and T2, calculate by 
Charles' Law the correct value of r and record this on 
line (f ) . Compare this with the experimental value of V2 
listed on line (e) . The percentage error may be calculated 
using the following equation: 

% error = Theoretical' value - Experimental value ^ iqq% 

7p Theoretical Value 

If your err<^ is/ greater than 5%, the experiment should 
be repeated. > 
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NAME 
DATE 



Data Sheet 

(a) Temperature of the hot flask, 
Tj^ in K. ^ 

(b) Temperature of the cooled flask , 
T2 in K. 

(c) Amount of contraction on cooling, 
in ml. 

' (d) Total volume of air at original 
temperature in ml. 

(e) Measured volume^of ^air at cooled 
temperature V2^r - (c) . 

(f) Calcualted volume of air at 
. in ml. 

(g) Experimental error, (f) ~ (e) , 
in ml. 

(g) 

(h) Percentage error jjy X 100%. 
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HYDRATES 
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...Many inorganic salts form cryatallino complexes that 
contains water molecules, water of hydration, as part of 
their crystalline structure. Such complexes drQ known as 
hydrates. Each hydrate has a definite composition: a 
pertain number of water molecules combined with each formula 
unit of the salt. Hydrates are named by naming the salt 

,,.and adding the word hydrate precede^ by a prefix to indicate 

•'•Fthe number of water molecules. 

Magnesium sulfate heptahydrate- = MgSO^ * 7H2O 

' Hydrate formulas consist of the formula for the salt 
followed by a dot, then a coefficient indicating the number 
of water molecules, and then the formula for water. 

Heating causes most hydrates to lose the water of 
hydration, / 

MgSO^ • 7H2O J^^^ MgSO^ + 7H2O . * 

The reaction is reversed when water is added to the anhydrous 
compound are different. 

If a hydrate loses its water spontaneously to the atmos- 
phere it is known as efflorescent. Compounds that absorb 
water -from the atmosphere are said to be hydroscopic. 
Hydroscopic compounds that absorb water from the atmosphere 
beyond the hydrate stage to produce a solution are called 
deliquescent compounds. 

Procedure 

A. Place a few pellets of sodium hydroxi4e (Strong, base, 
carel) on a watch glass. Describe the appearance of 
the solid at the beginning of the experiment (1) and 
note the change after one hour (2)... " 

B. Place a few crystals of cobalt (II) chloride hexahydrate, 
CoClo. 6H,0, in a clean dry test tube and observe the 
colo? of tKe crystal (.3). Heat the test tube gentry 
over a flame until the crystal color changes (4)^ 
Allow the tube to cool and add one drop of watef and 
observe the color (.5) . 

C. fleat a clean crucible and cover f or 5 tainutes on a clay 
triahgle supported on an iron ring, with a clean blue 
flame. Allow to cool for 5 minutes and weigh (6) . 
Place approximately '3g of Copper (ll) sulfate hydrate ^ 
into the crucible, cover and reweigh (7). Heat moderately 

■ for 20 minutes over a medium flame (crucible should not 
become red). Cool. for five minutes and weigh (3). 
Calculate the percent of water in the hydrate (9)^ 

• -r--. 75 



A. 1. Initial dbaorvation 

2. Pinal Observation 

3. Classify NaOH 



B. 4. Color or C0CI2 * SHjO 

5. Color of C0CI2 

6. Color after adding 



7. Mass of Crucible and cover 

8. Mass of Crucible, Cover, 
and hydrate 

9. : Mass of hydrate (.8-7) . ' 

10. Mass of Crucible, Cover, 
and anhydrous 



11. Mass of Water (10-8) 

12. Percentage of water 

%H,0 = inass H2O (ID ^ iqo 
^ mass Hydrate (8) 
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PRINCIPLES OF ACID-BASE NEUTRALIZATION > 



A COMPARISON OF ANTACIDS 



Theory: 

(Many products are commercially avaiablo for relief of 
upaot stomach or the "quoezy" feeling. These antacids are 
commonly called bases and are sually carbonate (CO.-J) or 
hydroxide (OH") compounds. These bases, which are H acceptors 
react with acids (H donors) to produce water and a salt. 
This process is called neutralizatiqn . 

Examples: 

Mg(OH) 2 + 2HC1 - 
base acid 

OH" + h"*"- >> H2O • 

Na2C03 + '2HC1 — __>> H2C0^ +2NaCl 

H2O + COjl 
.063"^ +. ZH"^ H2O + CO2 

~ In the case .of carbonate, the indiscreet "belch" that 
often indicates relief from indigestion is due to CO2 gas. 

Indicators are compbunds that change color with the 
acidity or basicity (pH) of th| solution. The pH of a 
solution is a measure of the H concentration; pH= 7.0 
(neutral; pH > 7 (basic); pH<7 (icidic) . The following 
table gives the colors of indicators in acidic and basic 
solutions . 

Indicator 
Methyl orange 
Methyl red 
Bromthymel Blue 
Phenolphthalein 

The indicator used in this experiment, methyl red or orange,, 
change color in the approximate pH (acid) range as that 
found in the stomach. ' 

PROCEDURE: 

Obtain from the instructor one tablet of Turns, Rolaid, 
Phillips, and weight each of these tablets to the nearest 
0 Ig. Record these weights on the answer sheet. Grind 
each of these: tables separately with a mortar and pestle, 
place the raiting powders in 5 beakers, and add 50-100 ml, 
of water andT^'drops of methyl red or orange indicator to 



Ik 

^ZH^O + MgClj 
water salt 



Acid Color Basic color 

riH yellow 

red yellow 

yellow blue 

colorless . red 



oftch of th^ beakert. Stir for a few minutes to "dissolve" ' 
the tablets. (The solutions will appear to be chalky, except 
for the alkaaeltzer.) (Th© aolubilltiee of some of these . 
antacids places a "time restriction on the interprelation of 
the results) . ^ 

-Pill aSO ml. buret with l.OM CHI and titrate (add acid 
to base until a red color appears.) In some cases the 
titration may have to be continued until the solution assumes 
a pale pink color. 

At the conclusion of the laboratory period, compare your 
data with that of fellow students to determine which is the 
"best" and which is the "worst" antacid. 



ANSWER SHEET: Antacids « 

Type of Antacid Weight Volume of Acid Added Gram 
Turns . 



Rolaids 



Phillips 
Di-gel 

Best Antacid (s) 
Worst Antacid (s) 
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RADIOACTIVITY 



Theory i 



It ia not farfectod to at€ite that the future of our 
civilization ia bound to the atomic nucleua* Either we 
shall uae it» energy to abolish want on earth ^nd to reach 
other planets! , or we will uae it to destroy ouVaelvea. 
A radioactive atom conaiats of an unstable nucleus ^ 
seeking to gain stability generally by the emission of 
alpha, beta^ or gamma radiation ♦ 



Alpha particles are identical to helium nuclei and 
generally have energies between 4 and 9 MoV. (MeV refers 
to million electron volts. As a point of reference, the 
ionization energy of a hydrogen atom is 13.6 Mev.) Due 
to the relatively large size of these particles, they have 
groat ionizing power and low penetrating power. 



Beta particles are negatively charged partucles inden- 
tical to electrons except that they originate in the nucleus 
They generally have energies of 0.1 to ^4 MeV and have 
moderate penetrating power. 

Gamma -rays are electromagnetic radiation as are x-rays, 
light, radio waves, etc. They have energies in the range 
0.1 to 10' MeV and^ being uncharged, have very high pene- 
trating power. Unlike 'alpha and beta particles, which 
lose their energy as a result of many collisions, gamma 
rays are completely stopped in one or two* interactions . 

Exposure to radiation can be reduced by two simple ways: 

(1) the amount of radiation arriving at a given point 
decreases rapidly as the source of radiation is moved 
further away from the given point (inverse square law) ; 

(2) placing matter of high atomic * weight in the path of 
the radiation. 



Bn this experiment a Geiger-Mueller counter will be 
used to detect radiation. This counter words most effi- 
ciently in detecting beta particles because most alpha 
particles can not even penetrate the thin window of the 
G-M tube and most gamma rays pass right through the tube 
without interacting with- any of the detecting gas. The 
detecting gas in the G-M tube is usually He or Ar. The 
following figure shows the counting arrangement for an 
end-window G-M tube: 
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Thin wire anoda 



Mica window 



Aa n beta ray enters the G-M tubor it ionizea the gaaj 
forma positive ioni and electrons* The positive 
iona travel to thajnogatively-charcjed out walls of the 
tube, while the electrons produced in the original, colli- 
sion and those produced by secondary ionization travel to 
the anode wire% The resulting electrical pulse is registered 
on the scale of the G-M counter and one beta particle has 
thus been counted. _ 

137^g - 137"^a generator (Demonstration) I 



137^g_^ and 137"h3a"^^ ions are placed on an ion-exchange 
column containing a zirconium phosphate resin, 137^^+ will 
stick to this resin while 137"^a"^^ can be washed off the 
resin with IM HCl. 137^^ decays by beta emission to 137"^Ba 
, followed by decaiy by gcimma emission to 137"^a, a stable^ 
isotope. The detection of gamma ray from 137"^Ba i^ used 
to. demonstrate radioactive decay and half life. The half 
life/ of an isotope is the time necessary for the count 
rate to drop by one-half. Since 137"^a with a half-life 
of 2.6 minutes will be elated from the column with IMHCl, 
the student will be able to observe the very fast drop in 
the count rate. 137^^ with a 30 year half life, will remain 
behind 6n the column. . 



PROCEDURE ; 

Your instructor will distribute to you a G-M Survey 
Meter and explain how it operates. If this counter is 
battery operated, please remember to turn the meter . com- 
pletely off after finishing the lab. 

. so 
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Ualnc| d bats, aouiree auppUtid Ijy yo^»P insstrufitor, set 
thet ttQciia of your gount^r th«it tha naedle ia r^ijiatai'tng 
tin Uat h§i£ ©f feh§ asaia, Thi§ i{npjfov§§ th© 4ccuracy 
of the ire44ing. eh«?ak the effeet of 4lstanee on the .Qount 
rata by moviny the G-M tube bnt-k from the rAtUo4ctiva 
aoucce to diatancea ot 1,2,4,8,12,34, and 36 in<5hea, and 
r^iJQOi'd the count rate reading both in mr/hr and in cpm. 

^ take a backgrqund count by removimj the radioactive 
aourcea away from the G-M tube and record this value. 
Since this background reflects tl»e natural amount of 
radiation In the room and in youl* body, thi^' value should 
be subtracted from each of the above reading. 

On graph pa|ier, plot the true activity (mr/hr) 6n the 
verticla axia vn the distance from the source to the G-M 
tube on the hordzontal axla. Draw a smooth line through 
data points to indicate correlation. " • 

In order to checK tho shielding abilities of several 
aubstahcoa, take readings as pieces of cardboard, wood, 
glosa, brick, aluminunt, and load arc placed between the 
sample and tho G-M tube. It ia best^ifor coApariaon 
purposes if tho pieces are of similar thickness. List * 
the various absorbers according to their ability to atop 
radiation. Is there any correlation between .^he absorber's 
density (g/cc) and its ability to blocK radiation? The 
following density data may be used: pbm.34), Al (2.7), 
glass (2.4), brick (1.4), and wood (0.-85), cardboard (0 . 69) , 
and air (0.0018) . 
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Dlatanea (inehcJii) Count 4Ute 



Buckground 


mi/nn 


Covuitti/Mlnuttf 




— — — _ — 


1 






2 






4 






a 






12 






24 






36 






Shielding 

Absorber ' Count Rato 


Lead * ' 


Mr/Hr 


Counts/Minuto 






rMuminum 






Glass 






3rick 






iiJood 


f 




Cardboard 






Air^'"". , . ■ 




V ' V " '-. 




. • iAlpoholB aj^^^^^^^ family of "organic cpmpoundl'^dhere 

■ : * :3 :'**'aii^aA9|jrts i?<ihaed^to barbbn that -has ^^^^pilsinglef 



^;^^;r'; vbonds,^^ a .variety 

P|%;fji""'re^i'^^fe this experimeri l^yy to in- 

W^;M%^'^ through the use^^ 1-propanol 

V carboxylic (organic), .ac^ds to 

\\\v'^yfo4^ can be followed by the 

: l;Vn:^ of acid in alcohol; 

; . '!t^!^;^ penetrating odor; (check, 

' ' ' v^^ acids have foul odors . 

^S];iec|k|^^^ other hand have , 

(^yi^:d^||^ The reaction is a fairly 

^^libi/^pn^^ at least one hour . ^ 



butanoic acid 



propyl butanoate 



Alcohols undergo lc|w levels of oxidation first -tc^; - 
\carbonyl, compounds >ialddhydes and ketones) and further • 
oMdation sl^o^arb^^ ^ r ff^ 



CH3-GH2-CH2-.OH, 

1-propanol 



Ag 

K2Cr204 

— i>_^_^CH , -CH G-OH 



V 0 
3 ^"2" 

projiinoic acid 



The oxidation of alcohol3 ' to ^Idehydea m^^ .^^^ . 
/ fully controlled 4 For .thi3 neact^ion ho^,6j;)pber wir ^ 
is the best, oxidant, fo .'test f of ; any , a2^fehy,4e fo^ed 
we will use the Tollen 's .test. ^ This vtqgt^^^^^^ 
, the ro^ction of silver ions with ald^l>y;jies to give 
carbloxylic acids and free ' silver jn(\e4^lJ;vv >The f ree ^- j 
^ -silver will be observed as a fine bl^ck' percipitatioh - - 
;?of a "silver minor" on, the bottom t^^i^e test :V 

'-^u^:- . The^ chromate ion oxideizes 9.1c/ih|^^ rapidly. . 

The reaction can be easily followed t^ change in 
color of the chi'pmate solution.^; -Th^'^^^^^^^^ ion' gives- 

an_^PE^^9® ^olo^^^^^ form 

] ■■ • ■. Cr GIVEN k VlKTY GREEN COLOR; I%SQ^ ' ; 

III. Acids: • "-/iYv ' ■ / . .. / 



Alcohols ^arq very weak acids^'i&nd only reattj^'as 
acids with extremely strong bases. ' We wilL.^^act 
1-propanol w^^th th^ strong base . amid^/.iqriM • ' . 

This^'re^^lihn^^p^-ihe- dlibervea with the visual evolution 
of .Wnonl^ (lJif|j):. and with, the careful detection .of the, 
.ammonia bdot.. ■ •"• .r - , ' v •■ ' 
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BE^CEPIJRE:;/..^^ * v 

^:]lt Estetificatioil: * ^ 

■■ 

r v vlh a long :test tube mix 5 Jg^|g^of l-^qfopahol (check 
. ' i'^" . odor , 1) arid 2 ml of jDuanoic acid <check^ odor , 2) with 
; V 2-3 drops concentrated' sulfuric acid. ^JH^SO J' ; . 
ii; V Siaspend the -tube . in a. hot water - bath for, 1- hour .;\ ;It 
' ^ may b%,nedessdry to; add water to the bath durinjg>th^ 
. jo^^ hov^r^' - 'At ^^e e;id of : the one *h^>ur heating period^ 
; V* the "odbr the^ solution P) ; ^; r - - v 

s---^?* pxidatiori ; . ' , v. ' ; /. ■ ' 

place ,5 ml Of l-pxopanol in a small test tube. 
" ■K Heat a piece of copper wire in which a loop ha^ been 
foj^ed, to redness and plunge while hot into the 
' propariol. Repeat at least 10 times . Check to see 

if you can detect any difference in the odor of the 
solution. (4) ^ . \ ^ 

To this solution add 5 ml 6^ Tollen's sqlutic»f 
d^' and^llow to set at .room temperature for f ivejninut^. . 
* *If /^b \irisible reaction has -occurred at the end^f fiv^ 
mxnutes^warm ^n the water b!ath for five minutes. (5) ^ 





To 10 ml of a.,wao(i solution of 0.1 molar K Cr^O^ 
add dropwise 1-propanol with shaking. Obser^^e all 
cjolor changes. (6) 

III, " "Acid : ^ 

^ /In a clean dry test tube put 5 ml of 1-propanol. 
Carefully sprinkle a smair**amount of sodium amide into; 
the propanoi with a dry spatual. Observe any evolution 
of gases and carefully smell the opening of the .tube. 




itSPlRifcli^^j^NP-'jQIL' OF WINTERGREE^ 

S'^V"; v*,!*'' ,. ' • . ' , • 



Headaches and bodyaches ' are,. ^v<;o";ailments that tn^y^'S^^^^ • 
treated by two di f f erent esters .jjrepared from the aame^ a'tas-m^-q ^ 
material, salicylic ' acid. , <rhis is a difunctional compound ''.J^ig 
possessing both, an organic acid' grouping (carboxyl group) ' 'y'ii^f 
and" a phenol grouping.' The headache pil\ is acetylsalicylic 
acid (aspirin) which is usually made by reaction of the- phenol" ,t 
group o| salicylic acid with acetic anhydride. The bodyachfe 

•medicine, used in liniments for sore muscles, is methyl , • 
salicylate (oil o£ wintergreen) . This compound, is also 
used in perfume^ry and in very small quantities for flavoring 

: candies, , etc. It is made by reaction of methyl alcohol with 
the acid group of the salicylic acidV Both of tfte " ' 
reactions use sulfuric acid as a catalyst and to Vtie up watei* 

v^^ormed lin /the reaction. A 'catalyst' is a subs tancte that' changes 

ViYth^ rate of a chemical reaction without being penfi^nei^y 

/'ch'artged itself. i,-.- ■ 



■H :.!.-\;,Thd formuias of the compounds and the reactions are 
• 'indicated below: - 




Sa;licylic acetic 
acid'' ^ ^ * anhydride 



aspirin ^ , \,...«^iieetic 
(acetyls^ricylic acid 
Acid) 




Salicylic 
acid 



H-O-CH. 



H + . 



methyl 
alcohol 



-> 




oil of winter- 
green , (methyl 
salicylate). 




water 



/ 



r 
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"experiment requires careful attentiorf* to the pre- 
ion and the other parts of the procedure./ The aspirin 
you prepare may not be completely free of starting 
ials so should not be 'used, ' ' 

Precautions ' . ^ 

• a. Acetic anhydtide is very irritating to the. skin and 
•e$>es. ik spilled on- your skin it sl*Ould, be washed 
off wij^th^plenty of water. Use withf- adequate venti- 
lation .v ■ - ' • ^ ■■ 

Si 'b.:-. boncentrated sulfuric acid is extremely irritating 
to .the skin and eyes. If spilled on you, wipe it 
off, then wash immediately with copious quantities' 
of water and notify the instructor. It also reacts , 
Violently. with Water and is destructive of clothing.'. 

c. nethfl alcohoI-iV a 'flammable:. liquid. Breathing ^ 
tha vapor of ^ij^i's compound for short periods , even 
in low croncenfration, is dangerous. Swallowing 
•small quantities can cause blindness or death. Use 
.V with adequate ventilation. 

•,2'i ■ Preparation qf Aspirin • 

PROCEDURES ; ' ■■ * ■ 

"Mijif^pgether in a te§^ tube ^' ml of ^ aftetic anhydride ;. 
and 1 gram. of salicylic kcid. Add two drops of concentrated 
sulfuric- aeid andi^tir -thfe Vixture vigorously with a- glass 
tod while you "warm ^U: in a Wot-water bath.. Wheft thd solid 
disso'lves, set the €ube >aside to cool. - If no crystals appear 
afte.r the tube has cqoled to room ^temperature, scratch the 
• inner "wall hOf the tube with youi?* water , stir , and collect 
'tihe solid oa a filter.' Rinse the,.>solfl.d" on the filter with, 
'smto pof^ons of water letting .tl|(b water 'filter thi^tbugh. 
Ptess mosP6f thai.water*'frora.th^|^li4 between twb pieces 
of paper tbwel or a few filtfe-l:' pap'^ circles. The product 
is acetylsalicylic acid (aspirin) 



TURN IN YOUR PRODUCT TO 'Trie Il^TflUCTOR 
3. Preparation of Winter^re'eni^p ' ' 

} 

PROCEDURE: 



*. Place approxima-tely 0.5 grams of salicylic acid in a ■ 
clean, dry test tube and dissolve it in 3 ml. qf methyl 
alcohol. When all the solid has dissolved , slowly ^dd 10 
drops of concentratecf sulfuric acid, dropwise,, swirling 
the contents. Of the tube after the addition of each drop. 
Place the tube in a beaker of hot water (about 60-70 ) for 
5 minutes arid then pour its contents into. 25,- ml of hp t water 



■, - ■ ' . ..>••■,■■, , ■ ... ■ 

Qontained in a small^iVeaker. Cautiously note the color. 

What compound ia responsible for it? (name) ^ 

: • describe it. ; 




TURN IN YOUR PRODUCT TO THE INSTRUCTOR 

I ■». ' 
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DETERMINATldk OP VITAMIN C IN 
FRUIT JUlClS AND FRUI'FDRINI?^ 



/ Theory ; 



; In this experiment/ the vitamin C content of a fruit, ' 
vegetable, o^/ juice can be determined using ordinary house-' 
hold supplies!, ■ ^ 

The. chemistry involv'^d is^a^ariation of a standard.' 
titrametric-method, the oxidation of Vitamin C (ascorbic 
acic^l^by iodine to dehydroascorbic acid,- 

The titration end p9int is sigriale^/by^the formation of 
the classic starch-iodine blue complex upon addition of 
excess I2^ Other aiscorbic acid analyses are known, but 
none lenas itself so readily to "house-holdi^q*? as this. ^ 



1. 



The method outlined be^ow is limitedj^n applicatidin •' 
to fruits and:.VegetablflkS;.. It'is hot suitable for^ 
urine analysis, dairy ^'r<jff!ucts, and so on--app,ar^tly 
because the Hodine igJ*reduced bj^;v|grot6ins in thiese 
isamples. .'-^^r-^-^'" 




effec 

of a!^;kvitamin content of ' the food s^vlce salad 
bar, etc. ' ' 



is';type'vo£ experiment can be used to. Jetermine^ 
feet' of irpa; aluminum and copper ='\l6:^.§ils: effieefes 




. J" 




H(.08)CH20H 



+ 2H 




4> 



Ascorbic Acid* 



Titration procedures 



Dehydroascorbic Acid ^ 



1. 



'mm 



Crush" a lO'©' mg tablet of "^vitamin C'^ and dissolve it in^.^,.^ 
•100 ml of water. (There will be a sir^Ut tpowdery^ rj^S4^^ 
. from the tablet, most likely/a kaolih'^bi,ii*der us.^^^Sa^i^ltid 
■ the tablet together ; this is of -sno. concern) . TrS^fj^r a 
10 ml portion (which contains 10 mg';<5^; yitamjj.n 'f ^ 
Erlenmeyer flask for titration. " Ad^ 2'' to ml^'of _ starcb 
' indicator • solution and titrate with.iodin-e by adding the 
iodine dropWise (with . stitring) , counting- :drpp's, until 
the whole 'mixture just turns purple/blue/grey-j.. The 
iodine solution can then be expressed as .^y^Vlent . to 
a ce.Ktain -nvmiber of milligrams of vitamin 

(See. Calculation 1) . ' ^ 




2. Now analyao tho juicoa byj adding ono ounce of juicQ 
J'- and 10 ml lUO to a 5 ml wator Claak along with a 3 ml 
starch indicator. Add tho iodino dropwiso until tho 

color change occurs, 
v Repeat at least twice. 

Sample Calculations: 

1» A 10 ml vitamin C sample required 27 drops of iodine. 
The vitamin C equivalent is: 

10 mg vit, C (in 10 ml ) « 0,37 mg .vit, C ) 

27 drops^ . ' J I crop " 

2. A 1 ounce orange juice gample (reconstituted/ frozen) 
^ijcJok/^M drops so the vitamin C content of a 6-ounce 

• ■ ■■ * • A 

0>37 mg vit, X 54 drops X- 6 ounces « 120 mg Vit. 
1 drop ~^ 1 ounce I serving 

3. One sixth of an orange took ' 31 drops. What is the 
vitamin C content of one orange? 

31 drops X 0,37 mg Vit, C =69 mg Vit. C/orange 
l/6 orange 1 drop. ' , 



Vitamin C 

Fruit Juice Volume of Juiee Dropa of Iodine Eguiv. jounce 



^1 



Calculations 



1. vitamin C tablet ^*^staridard) 

10 mg Vit. C (in 10 ml) 

drops iodine ~~" ~ 



mc|_..^^ft-. C 
-l^fiop iodine 



2. Vitamin C equivalent/ounce 



mg :Vit. C X 
'i (irop iodine 



drops iodine = 



mg Vit. C , 
Ounce juiced; 



POWDKURD MILK ya. W1I0LI:: MILK 



jThOQiry} 

Low fat dry milk is uaod to reduce the amount of fat 
intake i^to the body for ono ji&aaon or anothcir, Thi'a 
exporirttont has aa its purpoao co determine if it does have 
the caaoin and all other protoina preaent and has very T 
little fat aa compared to whole milk. One half of the 
claaa will uae the powdered milkXwhile the other will uao 
whole milk. After following the jinatructions and collecting 
your data, compare your results yith the other half of the 
class . 

Procedure: > ; >. ^ 

1. Litmus Toat: Test th6 reaction of the milk to red 
and blue litmus paper. la it acid, base or neutral? 

2. Separation of casein and fat: Place 50 ml of milk 
in a beaker, and add an equal volume of water. 
With a bulb piept add 10% aceitc acid, a drop at a 
time, stirring the milk after the addition of -each 
dro£3^ urvtrjpispi^io^ is formed. 
This pret^fltate .is basein,. the chief protein in 
milk/ mixed with fat. It is^ important to add 'the ■ . 
\acid slowly and to look fop the*"appearance of the 

casein "curds" after eacb^drop; you can efs-ily add . 
too much acid, in which case the caWeia will not 
. ' separate out. Ordinarily 50 ml of sweet milk ,wil"l " 

require from 40-60 drops ot 10% acetic acid," aft'd ^ 

• sour milk will requi'te less. When a satisfactory 

• f'curding" has been 'prC^iJGjed, let the mixture stand 
until the casein settles to the bottom of the beaker 
and then Miter"- thrQugh fluted filter paper first 

. the decanting fluid and -th'e^vthe casein^.upon the 

filter papefV Keep the,H^l.t^Afeej^5^^^^^^^ 
. ..i'te'ifperiment.. ■ ''^ik?'^^^^^ 

, ^ ' - ■ ^ ■ 

When the filtration is complete, lift the filter paper 
containitig' casein from the funnel, open, and lay it out flat 
upon several thicknesses of paper towel. Dry the. casein 
mixture by applying paper towels to the' top of the cake 
and pressing it until m6st' df the water has absorbed. 
Now transfer the casin, Xa iat) to a dry beaker, cover 
with alcohol, and stir with a glass rod for several 
minutes. The treatment with alcohol completes the removal . 
of water. Filter and press tlie casein mixture a second 
time .t^>=;^emove the alcohol and water. Remove the cake 
to a'-lli^'aker , and add the least amount of ether that will 
cover the material (not over 10 ml.),. (Caution: Do not 
permit the ether - to be near a burning flame since ether 
vap'ors will readily ignite and produce dangerous fires.) 
Stir the rtixxture of ether, casein, and la t with a glass 



atircirw rod for about 5 minutes ctnd then filter, collectincj 
lth« ether filtratti upon a Urtjd tetrad watch glass, Open 
\the filter paper and allow the ether to evaporate. The 
mafcerlal cefnaining upon the filter papei^ Is pracfeieally 
a caaein. Test It for protjeln by th| nui^efe test. 

Oulret Teatj ^ \ ■ ■ • 



Mace 2 ml of in a tost tuba and mako 

aikalino with a few drops of NaOH aolution. Add a fow 
fopu of dilute coppar auXfato {!%) , Note the color, ^ . 

_ Any compbund having two or moro peptide bonds in a 
clldse approximation will give this test, Thua ary^ soluble 
protein can bo counted on to give a Buirot Tost, 



NOi 



Tost isolated casein by putting a small amount in a test 



tube with 5 ml of H2O. 



• 2 (continued) 



Place the watch glass containing the ether filtrate in 
a/ favorable place for drying and allow the ether to evaporate. 
^When dry, examine the residue , noting its greasy appearance 
nd weigh ,r The substance is the fat of the milk. 



' " s4pAration of Lactose: After adding acetic acid 
and filtering to remove casein and fat, the filtrate obtained 
in .step 2 is used for this experiment • Place this filtrate * 
in a. beaker and heat -to boiling, . This will coagulate the 
lacetalbuitvin and lactpglobulin, other proteins of the milk. 
Cool and filter. Test this filtrate for sugar by adding 8 
drops to^jttl of Benedict's solution and heating. A brown 
precipatHHnis tliat sugar is present. To the remaining 
filtrate^^HBb ml of saturated lead acetate solution. This 
.f'vWi'll remov^xhe last- traces Crf proteins ."""'Filter about 3 to 
"* 5 ml of thick/ syrumr_§ojAition rejaaains. Set this beaker 
aside in your desk/T^n^^x^uP^^e -.^^^ 

period. Crystals dk^J^ti&tose or milK ""sugar 'will bo found. 



NAME 

8KCTIQN 
. DATE 



' milk was uaed. 

The reaotiion of milk to red litmua was 
and blue litnms was ■ 



The casein waa separated from aolutton by bringing the 
milk to an acidity at which casein ia . , , . 

(aolubXo or tnsolubl©)' 
Caaein ia a . . _ _ ' v - This was proved 

(carbohydriitc, protein, fac) 

vby treating with ". grama of fat waa 

iaolated. 

In the filtrate from the cacoln tl^ere remained tha sugar, 

. . • , and •the protein, __ 

The proteins wore partly remqyod by • 
and complete removal of the proteins wasflnally effected 

by adding . That th© filiate contairfed 

a reducing sugar was showp by a positive ■ 

test. More crystals or lactoao finally obtained? 

Write a description of the difference in powdered milk ^ 
and whole milk. 



th^it the ruddlo coqnitivt^ iovol va:^ ^no^a\^ppropria't|^y:fi^r. */ ; 
tho rvpo or ^itvuttntt oxpectod Stu\ iho intt^at: t?jf. tju^ coUMrv. 

Ar\ instructor could usi^ . ^ioiiu* u( t5y_*'■^•t5■^^-l^^^vott>d;.i/} 
thu Qonpral Hocor^u,*ndat ions to <lo:;iqn hiqht^^xv cO>5n'it?i,y*r^ ; • 
lovol itoi-iE or*' tcT dovolop npocial' :topicf> 'f or r<rrioVti^ i'or ' . ' ■■• 



ore jocts ; % \ 



In additlr>n#- ri-''contly, dovoioped r.a t or ial.;>, art/ 
avaiLifblo in cfiomir^trv ro tt^tch .ind test usiiKi ccmputt^r' 
.issifttod it^arn ma. Those vMqhl ho arH>ther* nuHdiod .of ' 
to?;tinq, particularly ir tho mr^tructor lavori^ criterion 
ro 1 oronct^d tosLinq* 
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Unit I 



Examination 




Write- the letter; that corresponds to the. correct answer 
in the blank beside the question numbers * 



Which of^ the following is longer. ".^ 
a. 10 millimeters d. 10 centimeters 

\x. ^10 meters . - ' "e.. 10 decimeters 

c. 10 kilometers / . 

' .■.."!■■■' 
If ^ person had a mas3 of 63.5 kg. upon eairth^ 
and traveled to the moon where gravity is one- 
sixth of earth's ^ their mass would be? 

a. 10.6 kg d. 21.2 kg 

b. 63.5 kg 3. 190.5 kg 

c. 381 kg ' ' 

One pound is approximately? 

a. 500 ;g ' d. 2.2 kg 

b. 900 g e.. "250 g 

c. 450 g \ ! J . 

One and one-^half (1.5) meter is the same as?, 

a. 150 cm \ d. 15 km 

b. 300 cm / e. 150 mm 

c . 3 km . - 

One quart -is slightly smaller than? • 

a. ' 100 ml d. 250 cc 

b. 1 vV. • . e. 2 A. 

c. 500 ml ^ 



If.lead hadSa density of 11 grams/cp then a 
10 cc piece would have a mass of? 

a. 110 'g ^ / d. ^ 220 g • ' . 

b. . l.n g ' ^- / e. 11 g - " 

c. ^ 5. 5 g 

Water freezes at 0** and boils at 100*^ on which 
scale? \ 

a. Mercury , . d. Metric 

b. Fa^renhiet e.^ Celsius 

c. Kelvin 



If a definite mass of a 'subsfcancfe has a definite 
volme, shape,- 4ensity and cannot '.be compressed, 

it. is?. ,/ ; : ^ 

.a. gas • 

b. Uquid ,^ .; 

c. plasama : ' • 

d. solid ' . 

► • ■■ ■ . ■ " • '- ■ 

Five' miU.il§ters''o£* a solution is the same • • 

as c c? ; 

a. , -513 d. 2.5. ^ 

b. 10 ... e. 5 ■■ . ' » 

The state of matter which diffuses readily is?- 

a. gas .d. fluid 

b. liquid . - . e. • crystal 

c. solid 

t 



Unit II. 



EXAMINATION 



Write the le-{:te,:j, that * corresponds to ^the correcft* answer 
in the blank beside tha quetstion'hTamBer, \ ' 



2. 



4. 



6 



The smallest particle' of 'an element that can" 
fexist either. alone or /in combination vU-th others 
particles of the' same ^element is tihe? • v ^ r» 

a, ' electron ^ * / d/ ..atorfi^ r _ . - 

b. yrqtpn . / . e^ ^iso/tope 
c • neutron / ^ . 

The electronic field ^jmed by the electrons 
about the nucleus of an atom is /responsible^ 
for its? . ' I. / . ' / / 

a. mass; ' ; ' - /dr ptositive natufe 

b. weight ' / ®' volAime 

c. .density ' 7 ' 

In an electrically neutral atom the number of 
protdns equals the niomber of?/ 

a, neutrons , . . d, / gamma ray^ . 

b, electrons / ^ e, /' neutrons ^and electrons 

c , posiLtrons" , 

Ah element ©ensis^ts of atomfe/ all of which have 
nuclei containing ^the same /number qf? W . ' 

a . V ne^tro]is ^ fl • beta ' particle / 

, ' ^ \. -- /e. ^ neutrons plus^ protons 

\ ha^ 12 protonsV 14 nejitrons and 12 ■ \^ 



\ 



7. 



' .b • eleptrpns 
d\ protonis 

If an atom - . 
.electrons its. irlass would b^ * 

a. 12 / d. 3^ 

b. 24 - e. 6CJ 
^- 26 '\ . ' ' / 

isotopes of a given element have? ; ^ 
.a.- .same mass ,v \d. 'atomic weight 

b, same atomic - number '7 

c, , same nucJLear structure 

All elements of a group have the, same number 
a, of protons . d, isotppes . 

by of electrons in outershell* 

c ^'neutrons ' ' ' ; 



The element with mass of 39 and atomic number 
of 19 is? ' . * . . 

a. Ca • d. ' 

b. Ar ^ ' - e. Cd 

c< K \ ' . . - ; • 

Nonmetais are? \ 
aV good conductors of_ electricity 

b. solids at room temperature 

c. good heat conductors 

d. are brittle if ^solids 

Nonmetais tend to have more than electrons 

in their outmost shell. - ^ ' 

a. 1 d. 4 ' ' 

b. 2 e. 5 

c. 3 




Unit III 



EXAMINATION \., V 



Write the letter corresponding to the correct [answei; in ^ / 
the blank besides. tHe q'U^estion.^number. / ^' ' 

1* The correct Lewis dot' structure e for nitrogen is? 

^~ "■ ■ a; :n-. ' . '>^- d., Nr ■, ■ V . 

.;• '. b. -l^. .■ ' ■ " ■ ;, ■ 

■ . ' C -N • ^ ' \ \ , ^ 

_ ^ 2. -The most electronne*gative of.tne followmg is? 
• • . a. ' 0 - • - • d. ' ;Ba 

■ . ' -b. Si'. . / . • i • ■ . • •• v' 

.C.- Li . . _ ■■ . ..• ^ J./ 

^ 3, . If Lithiub (Li) and hitrogei? (N) reacted the 

correct formula would bq? ' / " . ^ 

a. LiN r ' d. LiN^ 

b. Li^N ; y 

• ■ ■ 4 A negative 'tJhadge species is an? 
~~ a. cation / ^ d. molecule 

b. anion 

c. radical 

The smallesir unit farmed by cpvalent bonding of 
atoms is? • ■ ' i 

a/ compound *• " d. molecule ' 

b. cationf 
C anion 



^The name of .jbh6 following compound^ Na^N is? 

a. ' 'nij^rogen^'^sodide . d. Nitrate of , sodium / 

b. s6dium oxide / 

c. sodium nitride ; ' 

^lonic compounds forifi when electrons are? 

• a. shared equally^ - d.' ^ Qombined with protons 

b. sharea unequally — * 

c. ' transferred/ * ' ^ ^ 



r 



s 



\ * 
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The symbol for the phosphate-' ion** is? 



The formula -€or, sodium carbonate is? 

, a. NaHCb3 * d. NaHC02 ] ^ 

b. Na2C0.3 • . • • - • , I . 

. 'c jr Na2C02 . , * • • : • . 

. Which of the ]^ollowing bonds is the most polar? 

a. H — OH ' -'d. H— BH3 i 

b. H — NH^ r ^ ' 
C. H CI. . . ^ 



0 



TV 
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\l Unit IV 



EXAMINATION 



Write the letter corresponding to^ the correct answer in the 
blank besides the question number. > • ' . 

"1. The gram molecular we'ight of CaCO^^is? 

^' ' a. 50 ,g. ' • . c. 60 

Y ■ b.' 100 .g ' , d. 40g . , 

J • 2. The percent of oxygen in CaCO^^ is? * 

. ■ a. ' 48% ' r c. 12% ; ■ 

b. 4Q% d. 20% : 



3. " Fifty grains of- taCO^ is J moles. 

a. 0.25 ' c. 1.0 . 

b. 0.5 ■' d. ^24.5 . 

4. ' You need 0.25 mole of ^-^^ i^t how many gfam^ 

would, be -deeded? 

a. 98 g \ * * , c.' 9.8 

b. 49 g , ■ - d. 24.5 

b. < One'huhdred fouj-teen gr^rtis of octane (CgH^g) 

reacted exactly with 200 grams of 'oxygen to 
".yield tg'ta 1 grams of and H2O. 

a. 114 "g ~ X c. 580 g , » 

b. 314 g d. 290 g 

. » . • . . f ■ 

6. in t^ie equation below the ^coefficient need for 

KI is? j: > 

' PbSO^ + KI -^Pbl2 + K2S04- 

. a. 1 * ' c. 4 n'. 

b. 2 . ^ d. 6 

7. Consider the reaction of antiacid CaCO^ with 
stomach '^tcid HCl. CaCO-. + 2HC1 CaCl2 + -HjCOg . 
How many itiolocules of acid will; two molecules 
of antiacid neutralize? . . 

•a. .'2 , ■ * o, 3 ' 

b; 1 ; . d. 4 - 



" to 3 
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The equation in question 6 is an example of? ' , 

a, decomposition ^ single replacement 

b. combination d. double replacement 

In the .following reaction iron is; 

a. decomposed c. reduced _ . ' 

b. ' oxidized ' d, combined^ 

The burning of coal (carbon)^ is an? 

a. endothermic c*. puerdothermic 

b. iso thermic > d. eotherjpic 



♦ 
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'■'^ tinit V ^ ' 

, •. » ' .EXAMItJATION ■ 

Write the letter correspondijig to the correct answer in 
the blank besides the question number. 

** « . \. 

1. Hydrogen chloride (HCl) will, diffuse approximately . 

^ times slower th^i|i^elium (He) . 

a"^ I ' ^ c. 3 

, b. 2 ' * ^. 4 ; 

2. One atmosphere of pressure is equivalent to 

♦ torr. of Hg. 

aX^32 ' . c. ' 760 

b. 76 * d. 380 

• 3. ^t constant volume an increase in temperature of 
^ a gas will result in a of pressure. 

a. increase 

b. decrease , * 

c. no change ^ . 

-4. A 22. 4i>canister of qO- is 1 atm. of pressure and 

: . • 273" 'k contains grams. 

a. 22 gm , c. 440 g 

b. 44 g d. 4400 g • , ^ 

5: A 3 liter ballon at 20^0 is cooled to 10*^0 and 

'■ the si^ of the balloon becomes. , ' 

a. 4.5JI c. 1.5-> , , . , 

r 6X d. 2.5^ 

6. An increase in temperature results in gas molecules 

a. expanding c. contracting 

b. moving slower d. moving faster 

7. The following gasos arc -mixed: nitrogoTi (200 torr) , 
oxygen (350 torr) and argon (150 .torr) . What is 

the total pressure of tho mixture? 

a. 350 torr c. 1050" torr 

b. 700 torr -d. 1400 torr 

^ 8. A decroaso in volume of a quanity ofa gas rosulta 
in 0 * ■ in proaouro. 

a. .increase " 

b. * 'decrease , ; ^ m 

c. no change * -> 
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Unit VI 
. EX^AMINAl'ION 



Using your own words, briefly answer the following. \jse 
illustirations -when appropriate. ; 

1, Explain how hydrogen bonding can occur\ 



^."^xplain how water, a liquid, can have a vapor press 



3. Why is so much heat needed to boil water? 



4. How can water exist as an liquiVl and solid state at 

V ■ ■ 



5. Explain surface tension, 



17 7 



10b' 



Why is blood mores viscosou^ than water? 



Discuss the two factors that effect a liquid' 
pressure. ^ ' 



Describe hiumidii^ therapy. 



107 



Fill in the blank with the missing word. You r\ay use the 
bottom of t*^e test for dny calculation necessary. 

- • ^ . ■ 

1. A solution of two nolids in 4 . 

2. A 5 (w/V)% saline tjolutioh contains ^ gm of 

aoldiuiTj chloride per litor of solution. 

3. A solution that haa undisapviod solute in it iis uaid to 

• bo ' ^' ' ' ' 

4. Docrcasing the tcnnporaturc will generally ■ ^ 

the solubility of a gai? in a liquid. 

5. A 1000 ml solution that containn 0.001 gm of solute ia 

.... . PP^- 

6. ^ml of 15% iiolution rihould bo diluted, 500 ml 

to have 5t nalution. 

7. In tlui procorj« oX Ojimo:^i?i, . . diffu^st^Ji 

throvujh d inoitii^ranrs frt)m <% »bTutioVi of Tow concc^ntration 
to a tiolutlon of higti concentration. 

8. The, process by which blood in purified in a kidney 
machine io known an 



9. Placing red cellr. in a hyiTotonic solution re?5ults in 



10. Thn or^moLic pr^^jflhurr! of a rtolutlon d^p^nd?* on thf^ 

parti clfii4 ^ ion?i^ or tnoljrf€Ul<?ci qf 




Unit VIII 

■ ./ ' ■ r ' ' . ' EXAMINATION ■ 

■,. ■ ^ ■• : ' ■ > ■ ■ 

Til.1 in th^~"blank with the- missing word. 



•^1. An"^ acid -is. Jifc.-. substance that ■ - ■ y " the' hydrogen 

ion jponapentration of,^ater. . ' ^ 

. ' ■ * * ■ , '' ' ' ' . ' 

2. The ^ - * of an acid depends' on how completely 
it is ionized in solution. , 

^ .^^ . ■ : . , / ■■ 

3. When a base dissolves^ri 'watfer., the ' relative n\mber o| 
oh" ions become ■ . than the number of/H- 

■ . • ions . ':. ■ ■ ■ , ■ ■ 

- , •' - . . ■ ^ , . - , ■ ' - ■ _ , _ . 

Solutions of base have" ^ ' ^ . fedling. • 

A solution with a pH 2 is times more acidic 

than one with a pH 4 . - • , ' 

6. At pH 7 the hydroxide concentration is ^ the 
hydrogen ion concentration, / 

7. When an aCid reacts with a base, it forms water plus ^ 
an. ionic compound, a ^ ' 

8. When dissovled in water, some ^salts react with the 
water in a process called ^ ■ \ 

9. The sour taste of citruis - fruit xs due to citric 




5-teof 

10 . The aalt p'^l^a wekk acid dissolves in water to make the 
solution • 
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EXAMINATION 




Fill in the ^ank with the missing word or symbol. 

1. The type of radiation that can pass through concrete 

■ ■ ■ 'is ' 



59 



55 



2. Complete 27 Co 25 ^ 



3. The half life "of |g Sr is 28 ^yeats . If 60 mg is initially^ 

present r ■ mg Vill be present at t:he end 

of 56 years. ' \ / ^ . ? ' 

4. Tl^ type''o■^-£^adiation gi^en^ in nuclear decay,' that 



/"^elds an electron is called 



5. X-rays- are 
light. 



f in energy than ultraviolet 



7. 



■/ 



6. Geiger-Muller counters^ can detect 
radiation. 



A dose of radiatidn actually absorbed is expressed using 



8. The unit of radiktion that you would use' to describe 
activity would /be _J :•" 

9. The first sign of riadiatidn sickness is 



10. /Radioi30top/s behaves chemically 



same^ej^eSit in its^ stable form. 
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Unit X 
. EXAMINATION 



« • 



"Pill in the blank with the correct structure or with the 
corfact ansvw 



1 . , The^tructure of 1-butyne is 

2. The name of CH3-CH2-^H-CH is 

3 



3i The structure of cis - 3 - pentene is _^ 



4. Complete the following CH3-CH2-CH=CH2+H2- ^ , 



5. Which of the following is not an isomer hSWne_ 



f3 

. a. CH3-CH2-C-CH3 
CH3 



b. . CH3-CH2-j:H-CH3 ^ 



CH2-CH3 



J 



6. 



C. CH3-CH-GH-CH3 

GH3 CH3 • 
Complete the following 



d. CH3-CH=CH-CH2-CH2-GH3 



7. Draw an example of a polynuclear "hydroca 
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-8. Draw theC structure ethyl chloride 



9 . Give t^he structure df .qyclopent:^ne ■ V 



10. Which of the following is not organic 



H • b.-' CHj-CH.OH 

c. NaCSN a. CH3-C-OK 



0 
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Unit XI 



EXAMINATION 



In the first blank following the structure write t 
principle functional group of ..the structure and' in 
seco^ 'blank write the namte of the compound* 



CH3-'Cir2^0-§-CH3 1. 2. 

CH3--CH2-0-CH2-CH2-CH3 3. ■ ■ • - 4. 

CH,-CH,-?-H 5. 6. . 

, 3 J. ,-r- ^ 

CH3-CH2-CI^-?-OH 7. ' ■ [8. _ 

OH ^" C 

CH3-CH-CH3 9. ^ 1^0. _ 

12. 



CH3-CH2-C-CH3 11. 



(ST ... 



14. 



, strong 
15. Complete CH3-CH2-CH2OH 9xa.4ation 



16.' Complete ^^j'^^ "^"^ ^^"^^ • ) 



CH3 




-> 



18* Give an example b , saponification, 
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t)' Unit XII' 



EXAMINATION 



Fill in the blank with the correct structure. 



Givp an example of a halogenated hydrocarbon 



2ft Giv%, an example of a thiol 



3. Give an example of a secondary amine 



4. Give the structure of amiline 




n amid/ ^ 



5. Give an example oJ 

6. Circle which of \t;fi> follQ*^ing is an alkaloid? 





7. Give the structure of ^"a thioe/t|ier! 




8-9. Illuatrftt© an4 briefly explain how an ^ide 'reaqt., 
diffe/irent from an ^amine" with acid. 

• ... ^ * . s , . < . . 



10. Gi^e an example of PCB 





1 K 
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Unit\XIJI 

examination' 



.Fill in the blank on the first six queationa. .. Give brief 
anawors and illustrate structure for question 7 through UO, 



1. The following structure is colled a :'■ ^ ■ ' 

in ^i)H OH' / o • ^ 

2. The rirfg in the follbwiftg structure* has been formed * 
by - a functional group ■ ■ ' ■■'''■■v'' ' ■ 



H-C-OH 
HO-C-H 
H-C-OH 
H-i] — O 
CH2OH 



3. The representation of the formula given in the previous 
question is a ^ • formula. 

4. the conversion between alpha andj beta forms of mono- 
> saccharide is called " ^ . 



5-6. Fructose CH^-?-CH-CH-CH-( 



iH OH 



-CH-CH-C 

Ah Ah 6 



and 



2. is an example of a 
give a positive 



. Benedicts test. 
7. Give an example of a disaccharide. » 
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8. Why ia maltose a better infant food than lactose or 
(nilk sugar? < ' ; . 



J ^ 



p. WItat ia the difference in starch and celluloee? 



10. How does glycogen differ from atarch? 



ERIC 
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, " Unit XIV 

EXAM I NAT I OH 

t 

Use brief diacusaioni with illuatrAtion to itn^w^r th^ following 

1 

1, Explain tha importance of iodine number. 



2. Explain the term polyunaaturatad. 



3.. Give an example of a triglyceride. 



4. ^ow does a wax differ from a fat?^ 



Y 



5. How are soaps formed from glyceride? 



6. What difference in the physical property of fats 
does double bonds in the fatty acid maOce? 



7. How do prostaglahdins differ from other fatty acids? 
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\ EXAMINATION 



Use bri^f diaeuasion structure" to answer the foliowingi 
X. Kxplaln what is meark by alpha amino acid, * 



2. Give the structure of glutcynic acid, 



3. Explain the structure of a zwlttorton. 



4. Illustrate the function group serves as a peptide bond, 



ERIC 
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KxpUin hoy the at*es3nt1«iry stFUQtufe of jjrotiii«s Ar» 



f.xt>l4in how alcohols denAtur** pr*n:«!*ine. 




I 

■7 



FRir 



4. « 6. a 9. 



i.' d 4, « 7. I) 10. 

Unit III 

1. c ' 4. b c XO. 



5. d fl. a 

J. c X 6. c 9.. b 



f / Unit IV 

1. b- 4. d 7. « 10. 

2. a 5.b e.d'*-^ 

3. b 6. b ' 9. c 

unit V 

1. c 4. b ^ 

2. c 5. c 8. II 

3. a • 6. d 
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ijf^ii the «n«»ita |»4ir ti>«di4§ its nuelei, Hy4r9^#J» 
'-^SO fi« It » 

U*iui4 t>J*^*«* iftto tn?i Vapor. This <^Si;4^# li iii*|.>wsp<J by 
ilcjjQle-dispole 4n4 hydrogen bondi«g, 

Water »i^|ts«5tjlos in the Uquid havii si randoa arrs»vj«*Jsi#}U 
snd extr^ enfrtjy t^iuit be le^ov^sd to «|#t tftea into ttie 
orderly rtrratVje of » crystal 8tr«ctur«?, but the 
i.c»«}i0r.-tt,utro r^tJRiiinsi the ditia^. 

Wat^r {soieculcB ar^ hl«j'hly attracted to one another, 
tho {sol«vulea on th# surface palled inward only,' 

rrnlTmlJ 

Lnr^je >«>ol*>cul«s or ceils hAvts a reaiatance to slide 
paat nf>d over one anothisr. 

The two factors that the pressure of a liquid are 
hcitjht and density. Doth factors arc directly related 
to the pull of gravity. 

Hu.^ldity therapy involves the addition* of wat«r to 
tho gas being breathed by the patient. 
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\ -ANSWERS 



1, 
2, 

3. 
4, 
5, 



5 gjn 

saturated. 
1 pP"^ 



Unit VII 



6. 

' 7. 

8. 

.9 . 
10'. 



( 



1. inc?J^^ases 

2. , stJf^^gl^t- 

3. greater 

4. slippery ; 

5. 100 



Unit VIII 



'6. 
7. 
8. 
9. 
10 . 



Unit IX 



1. 

2. 
3. 
4, 
5, 



g^a ray 8 ray 

.15 '^'5 
be'^^a or B 

higher-greater 8 curie 



10 



RAD - 

Cur?-® , • 

4rc7p ""^^ bttoQd ' cell 

.the ^If 
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■ ANSWERS 



Unit X 



1. CH3-CH2-CSCH • 

2. 2- methylbutane (esopentane) 



3. 



CH3-CI 




H. 



4. 


CH3-CH 


5. 


d 


6. 




7.| 





8. CH3-CH2CI 
9. 




or C^<^% 
CH,; -c: 



10. q 
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ANSWER S ■ . 

, . »i ■ ' ■ ■ 
* * ^ Unit XI ' , . 

1. ester . . " 

2. ethyl ethanoate or eth^lacetate 

3. ether ( 

4. ethylpropylether or ethoxypropane 

5. aldehyde . 

6. propaaial or pr|il|onaldehyde 

7. acid 



8. batanoic acid or butryic acid 

c 

9^ alcohol * 

10. 2-propanol]«i)r isopropyl alcohol 

11. ketone ^ ^ 

12. 2-butanone or methyl ethyl ketone 

13. phenol ^ 

14. phenol 

15. CH3-CH2- 

-CH-§-( 



.-§-0H 



16. CH3-9H-e-OH 



;-0: Na 



18 . R-?-Ol( + NaOH--^ R-§-ONa + HOI^ 
Plus niamerous others 
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-^ ANSWERS ' 

• unit XII 

1. CH2-CH2-CI plus nvamerous others 

2. CH--CH,-SH -plus numerous others 

3. CHg-^-CH plus numerous others 

5. R-C-NH, plus numerous others 

6. b 



V plus numerous others 

f; 8. R-§-NH2 + H'*'~-^N".R 

• , 9. R-NH^ + h"*" R-N^ water soluble salt 



CJky/^^v,,^^ plus numerous others 




4 



\ 
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ANSWERS " 



Unit XIII 



1. Aldose 

2. "^HeiTOiacetal 

3. Fisher 

4 . Mutarotation 

5. Ketose 

6 . will not 



H^OH 




)H 

7, ^:C^^tt y ^fyC^ Maltose or one of 

^ many others 




8. Maltose has two glucose units while- other dissacharides 
,have only one.- ! • 



Starch is a polymer of alpha glucose while cellulose 
is a polymer of beta glucose. / 

,0. Glycogen is a polymer of 5000 monosaccharides, while 
starch is a polymer of lOOQ monosaccharides. 



.J ' 
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ANSWERS 



Unit XIV 



Iodine number measures the degree of unsaturation. 
The higher the iodine number the more unsatui^ation 
(double bonds) 

Unsaturation is a term indicating carbon-carbon 
douiale (pi) 'bonds. The bonds are more reactive than 
carbon-carbon single (sigma) bonds. Poly means many. 



(jH2-0-l-R 

r 



H-O-C-R Plus numerous others ^ 

H2-b-?-R , 

Fats are triesters of the/trihydric alcohol glycerine, 
while waxes .are monoester of high molecular weight 
monohydric alcohols. 

V f f f • S e e- 

H2-CH-CH + HaOH-^CH2-CH-iH2 + 3 R-C-O: Na 




The reaction of the ester functional group of fats with 
base yields glycerine and the salt of fatty acids (soap) 

saturated fatty acids make fafr so/id fats . The more 
double bonds the softer the ^at init, they become oils-. • 

The fatty acids in pros tagtar)c(ins have carbon ring 
system in their chains. ' / . ^ 
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ANSWERS 



Unit XV 



The amino group (NHj) is bonded to the carbon next 

in the chain (number two) to the carbon of the acid 
functional group.- i.e. o 

R-(JH-C-OH 



HO-l-CHj-CHj-^H-S-OH 



Doubly charged molecules, molecules that contain both 
R-CH-C-0 



The amide funtional group the primary strucutre of 
proteins. 



-L- 



The secondary structure of proteins result from hydrogen 
bonding betweeri adjacent chains. 



H 



>1 i 




R - 



Denaturation is the disorganization of. protein structure. 
Alcohols do it by breaking the hydrogen bonds of the ^ 
secondary structure. 
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OTHER MATERIALS IN THIS SERIES 

The U, S. Department of Educe^ion contractBd with the 
Baptist College at. Charleston to produce the following 
products, which are now available^as part of the Rural 
Health Promotion Series supporting an associate degree, in ^ 
rural health. ' :\. 

1 , A Final Pro ject Report , including summa'ty v 
information about the design of the 2 year degree; 
conceptual, developmental, and applications issues; and a 

'~Eomprrat"i^n'"and^^^ 
evaluation of the program components (by 'professionals in 
the health care field) and the programs goals (by ru^l 
residents and care providers). v jT 

2-8. A series of seven courses designed to meet the 
needs of th:^s two year .degree includin^;;*- 

Interpersonal Communications ; skills in 
listening, sharing information, observation, 
and assessment , with special focus on cultural 
concerns, verbal and non-verbal messages. 
Epidemiology: inter-relations of disease 
development and prevention in a public health 
model of host, agent, and environment; 
specially focused at the sophomore level* ' 
Concepts of bhemistry an ufJ-datin^ of . 
traditional chemistry concepts for allied 
health* 

Health Care Organ izatdpn and Issues; An overview 
of community health care systems. with special 
focus on issues such as financial suppdrt, 
ethical dilemmas/ changing sei^vices and 
technologies/ and future directions , including 



computers in intervention, treatment and 
education. 

Health Promotion Seminar i A handa-on personal 
experience in behavior change around life- 
style issues, including up to date data and 
consideration of popular media ideas of 
health promotion. 

Fundamentals of Paraiarof essional Care I. and 
Fundamentals of Paraorof e a^ional Care jm A 
sequence of two courses designed to 
„„£lM!jLCA Pg,>^^°'^ educated in J^^^^^ 



issues and responses, with special slcill 
development in physical, care, emotional . 
support, personal hygiefie, safety and first 
aid (including Cardio-Pulmonary Resusitation) . 

Each of the instructor resource guides for -teaching one of 
the above courses includes overview material on the total 
project (tb provide perspective for content and 
methodological elements) as well as context of the course 
in the .overall curriculum*^- • . ' ; 

9. Rural Health Focus ^Guides for Core Content of tlie 
Health Promotion Associate Degree; This document is the 
work of professional educators in fields which make up the 
curricular core of the associate degree. The focus guides 
are the result of thoughtful consideration by these 
teachers reg?.rding how their subject rrea relates to the 
necessary knowledge and competencies of a community 
par^BT^ssional in health promotion. All of the authors 
of the focus guides attended a workshop on health 
promStion which brought together core faculty, health 
educators, rural health sexologists ,i rural health care 



providers, and ^uraX health car© recipients. Th^ ^deua 
guides are the product of their individual approaches to 
the relevance of their subject matter to the overall 
degreei each givea ideaa for highlighting particularly 
uaefui areas of a core course without in any way 
compromising the existing goals and expectations applied 
Wto all students who take these courses. Dound together in 
one volume, the focus g^iides cover the areas of ' " 

Freshman English, ' 

general college mathematics, / 
g.anfiral_„p,sxclMLisgl^'* ^ 

human growth and development, 

psychology , of adulthood and aging, 

introductory sociology, 

social service systems. 

New Testament religion, 

interpersonal communications skills, 

group dynamics, 

anatomy and physiology, 

microbiology, 

introductory allied health chemistry. 

The nine products listed above are in the ERIC 
system; copies are also housed with the contractor (the 
Baptist College of Charleston, Charleston, S.C.) and with 
the funding agency (the U. S. Department of Education, 
Office of Vocational and Adult Education, Washington, 
\ D.C. ) 
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